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New Sanitary 
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Easily applied to any surface. 
No special shaping. 
Perfect Contact. 


Physical therapists acclaim it the superior electrode. 


100 sheets to the box. Size, 12x12 inches. $5.00 postpaid. 
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RADIOTHERMY * 
(Fever Induced by Short Radio Waves) 


WILLIAM BIERMAN, M.D. 
NEW YORK CITY 


We have come to realize more definitely 
that fever is a protective mechanism of the 
body used against inimical forces. In the 
past, astute clinicians have recognized its 
beneficial value (Welch, 1888). Hyperpy- 
rexia has been produced in various ways. 
Treatment by means of relapsing fever has 
been utilized (Plaut, 1920), as well as rat- 
bite fever (Solomon, 1920), and the injec- 
tion of non-specific proteins (Kundle, 1927). 
The malarial plasmodia have been injected 
for the treatment of general paralysis (Wag- 
ner von Juaregg, 1918). Sulphur injections 
have also been used (Schroeder, 1927). 

The use of physical measures for the pro- 
duction of hyperthermia has been employed 
by the ancients many hundreds of years ago. 
The Egyptians, Greeks and Romans placed 
great emphasis upon the therapeutic value 
of hot baths. Such baths have been recent- 
ly employed in the treatment of neurosyph- 
ilis (Mehrtens, 1929). 

Diathermy widely employed for local 
heating, has recently been applied for the 
development of systemic hyperpyrexia 
(King, 1930), (Neyman, 1931). The dia- 
thermy machines employed for this purpose 
are more powerful than those ordinarily 
used. Metal plates as large as can be con- 
veniently fashioned are applied to the torso, 
anteriorly and posteriorly. These are held in 
firm contact with the skin (a binder is a 
useful device for this purpose). The patient 
is well covered with blankets. 

Of the various methods available for the 
development of hyperpyrexia the one which 
appears to be the most effective is radio- 
thermy. Radiothermy is the name which the 
writer has thought descriptive of this par- 
ticular process of heating substances by 
means of the Hertzian wave as used in radio 
transmission. 

The temperature of inanimate as well as 
animate objects may be elevated by means 


* Received for publication May 28, 1932. 
* Read before the New York Physical Therapy Society, 
April 6, 1932, - 
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of these waves (Hosmer, 1928). The ma- 
chine which we have utilized for the produc- 
tion of hyperthermia is one which produces 
oscillations of about 10,000,000 cycles per 
second, corresponding to a wave length of 
30 meters. We are indebted to Dr. Willis 
R. Whitney, Director of Research of the 
General Electric Company, for placing one 
of these machines at our disposal. 


Regulation of Treatment 

The technic for the systemic elevation of 
temperature in the human subject by means 
of the high frequency electric field in the 
radiotherm has been described (Carpenter, 
1930). The method consists essentially in 
placing the subject between the plates of a 
large condenser which forms part of an os- 
cillating circuit. The oscillations in this cir- 
cuit are produced by the use of radio tubes 
of appropriate construction (500 watt screen 
grid in push pull) with the necessary asso- 
ciated equipment for the attainment of a 
high frequency electric field of high inten- 
sity. The condenser plates between which 
the subject is placed are large enough (50x 
80 cm.) to produce a field over a reasonable 
part of the volume of the subject, and are 
separated from one another by a distance of 
approximately one meter. The subject rests 
upon a canvas stretcher between these 
plates, but not in contact with them. To 
prevent loss of heat the entire body with the 
exception of the head is covered by means 
of a hood. The air inside of this hood is 
heated by means of a hot air blower placed 
at one end. By this mechanism with a total 
DC plate current of 0.5 amperes and using 
two UV86l1 tubes it is possible to produce 
a body elevation of temperature of about 4° 
C. in a period of time varying from 40 to 90 
minutes. 

After the temperature of the patient has 
been raised to the‘desired height, he is re- 
moved to a bed covered by means of a hood 
heated by carbon filament lamps. It appears 
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Fig. 1. 


pelvic temperatures. 


Illustrates the application of radiothermy with the special localizing technique for the elevation of 
You will note the pick-up plate on the outside o 


one of the condenser plates 


connected to the milliampere meter which in turn is connected to the vaginal electrode. 


that relatively little external heat is suffi- 
cient to maintain and to raise the systemic 
temperature which has already been ele- 


vated. 

The patient’s temperature is taken at in- 
tervals of ten or fifteen minutes by means 
of a clinical mercury thermometer. These 
observations are made on the patient while 
in the machine with the current turned off. 
For the purpose of keeping close watch of 
the rectal temperature we have made use of 
an automatically registering and recording 
platinum resistance thermometer. This con- 
tinuously indicates the patient’s rectal tem- 
perature. We have found that the accuracy 
of this device is influenced by the oscilla- 
tions of the radiotherm machine in spite of 
the use of choke coils and condensers. It is, 
therefore, only of value in the constant ob- 
servation of the patient’s temperature after 
he has been removed from the radiotherm. 

The pulse rate is determined in the region 
of the temporal artery inasmuch as the head 
is outside of the hood. For the automatic 
registering and recording of the pulse rate 
our physicist, Mr. Schwarzschild, has made 
use of a recording millivolt meter and more 
recently the electrocardiophone, an instru- 
ment which translates the electric discharge 
of the heart into sound. 

To observe the respiratory rate of the pa- 


tient while in the radiotherm we have util- 
ized a slender wooden rod, the lower end of 
which is placed on the chest of the patient 
and the upper end protrudes through a hole 
in the hood. This rod moves up and down 
with the respiratory excursions. In the heat- 
ed bed to which the patient is subsequently 
removed the respiratory rate is observed 
through a wired glass window in the hood. 
Another narrow glass window permits of 
the reading of the thermometer registering 
the temperature inside of the hood. 

In order to raise the temperature of a 
localized area of the body beyond that of the 
systemically elevated temperature we have 
developed a device which permits us to ap- 
ply additional electrical energy in that lo- 
calized area (Bierman, 1932). We have 
adopted this technic because of the difficulty 
in raising local temperatures without coin- 
cidently moderating the influence of the 
heat dispersing mechanism which the nor- 
mal body possesses. We have utilized this 
technic particularly for the treatment of 
pelvic inflammatory disease. With the sub- 
ject in place between the condenser plates 
of the radiotherm, an electrode is placed in 
the vagina. This electrode is connected, 
through an ammeter, to a small auxiliary 
metal plate suspended near one of the large 
condenser plates of the radiotherm. Under 
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Fig. 2. 


Illustrates the graphs of the pulse rate, vaginal, rectal and mouth temperatures, and the 


respiratory rate, where the combined general and special localizing technique was employed. The space 


between the heavy lines indicates a time interval of one 
show the changes occurring in the percentage of hemoglobin, number of red 

Deaduaives cells and lymphocytes at the beginnin 
eterminations of the sugar, nonprotein nitrogen an 


percentages of polymorp 
In addition the 


hour. he columns in the right hand corner 
and white blood cells, 
and at the end of the treatment. 


chlorides in the blood are also 


indicated before and after treatment. e 


these conditions the electrical field produced 
in the region between the electrode and the 
condenser plate opposite to the one near 
which the auxiliary plate is suspended, is 
considerably higher than it is at any other 
part of the body. When the region to be 
heated is located asymetrically in the body 
of the patient, the pick-up plate is brought 
near the condenser plate opposite to the af- 
fected side. If the region is centrally located 
in the body, the pick-up plate is shifted 
from one side to the other. The localization 
may also be accomplished in regions where 
there is no convenient cavity by the use of 
surface electrodes. With this technic it has 
been possible to develop temperatures reach- 
ing between 110° F. and 116° F. as indicated 
by a mercury thermometer inserted in the 
vaginal electrode. 


Regulation of Patient Prior and During 
Treatment 


In preparation for the treatment the pa- 
tient is given an enema in the early morn- 
ing. Breakfast is limited to fluids. The 
treatment is started early in the morning 
inasmuch as it frequently covers a period of 
several hours during which time no food is 


administered. After the patient is placed in 
the radiotherm he is reassured by a descrip- 
tion of the sensations which he will experi- 
ence. He is carefully covered with towels 
to absorb the perspiration. The mouth and 
rectal temperatures, pulse and respiration 
rates are observed and recorded every ten 
or fifteen minutes. About 15 minutes after 
the current is turned on the patient begins 
to perspire and states that he feels warm. 
With the continuation of perspiration the 
towels may become moist and must then be 
changed or else there may be an unpleasant 
sensation due to the arcing of the current. 
Individuals react differently to the treat- 
ment. They may complain of headache, of 
nausea, of shortness of breath, of palpita- 
tion, of thirst, or of a sensation of numbness 
of hands and feet. The face becomes flushed 
and the conjunctiva may become injected. 
There may be a palor of the skin in the re- 
gion of the mouth. 

After the temperature has been elevated 
as desired the patient is wrapped in blank- 
ets and transferred to the bed covered with 
a special heating hood. The temperature of 
the body is maintained, raised or lowered by 
turning the lamps in the hood on or off. 
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Observations of temperature, pulse and res- 
piration are continued at ten to fifteen min- 
ute intervals. The patient is given fluids 
such as tea, lemonade, or water, even 
though nausea and vomiting may occur. The 
perspiration continues and the urine be- 
comes scant and highly colored. Respira- 
tions vary: they may be rapid or slow, deep 
or shallow. An ice-cap or a cold damp towel 
may be applied to the head. To counteract 
the restlessness and discomfort we have ad- 
ministered various drugs, such as sodium 
amytal, chloral hydrate, morphine sulphate 
and pantopon. To prevent excessive per- 
spiration, small doses of atropine sulphate 
may be administered. In general, the use 
of drugs is avoided as much as possible so 
as not to mask the patient’s reaction to the 
treatment. When the treatment is ended 
the patient is permitted to cool off gradually 
before he is returned to his room or ward, 
there to receive fluids or a light meal. Hyper- 
thermia treatments particularly if they are 
prolonged and strenuous, are uncomfortable, 
but the relief of symptoms in selected cases 
is often so marked that the patient frequent- 
ly requests further treatment as soon as pos- 
sible. Treatments are usually administered 
every other day. The intervals between 
treatments vary with the patient, with the 
character of his disease and with the height 
and duration of the temperature elevation. 


Effect of Treatment 


The effect of the application of radiother- 
my can be explained on the basis of heat 
production. The first scientific investigation 
of the effect of the oscillating field on living 
cells was reported by Gossett and his co- 
workers (1924). The work of Schereschew- 
sky (1926) indicating that certain wave- 
lengths (those between 15 and 3.8 meters) 
have a specific lethal action upon living cells 
not attributable to the heating effect accom- 
panying the radiation appears to be disap- 
proved by the investigations of Christie 
(1929), Kahler (1929), and others. 

The radiations of 1.9 meters independent 
of the heat factors have been shown to cause 
an attenuation of diphtheria toxin as as- 
sayed by skin tests in guinea pigs, the tox- 
icity being so diminished that twenty-five 
skin test doses injected intradermally gave 
the same reaction as that obtained with one 
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skin test dose of the control toxin (Mellon, 
1930). 

There are two characteristics peculiar to 
the method of production of heat by radio- 
thermy that are significant in its application 
to medicine. First, that the heating takes 
place throughout the interior of the body; 
from within outward instead of from with- 
out inward. This makes the use of short- 
wave heating by “radiothermy” a far more 
effective method of heat treatment than by 
conductive heating. Second, the heating is 
not produced uniformly throughout the het- 
erogeneous tissues of the body. Prediction 
of the selective heating effect is possible 
from a knowledge of the characteristic elec- 
tric constant of the different substances ot 
the body, and also, by a suitable choice of 
wave length the heating of a particular part 
of a heterogeneous body may be favored 
over that of neighboring regions (McLen- 
nan, 1931). 

The occurrence of such selective heating 
in the living animal is a matter of question 
because of the heat equalizing influences of 
the circulation. It has been shown that in 
the live, anesthetized dog with viscera ex- 
posed, the different organs heat up at ap- 
proximately the same rate, the blood serving 
as a very efficient distributing mechanism of 
the generated heat, while in the dead dog 
the different organs heated up at different 
rates (Mortimer, 1931). 

The production of heat in the human body 
sufficient to cause an elevation in its tem- 
perature produces profound changes in the 
physical, chemical and biological processes. 


Effect on the Cardiovascular System 


With the rise in temperature there oc- 
curs an increased pulse rate. The rapidity 
of the increase is greatest as the tempera- 
ture becomes elevated. The rate of con- 
traction in the excised perfused mammalian 
heart is increased when its temperature is 
elevated. In man, reflex factors enter ad- 
ditionally. With hot baths Bazett (1924) 
found a mean increase of 37 beats per min- 
ute for a rise of 2° C. In our experience the 
rate of increase varied from 7.4 to 30.6 beats 
per minute for each rise of one degree cen- 
tigrade. There is an increased minute vol- 
ume. The velocity of the blood flow is in- 
creased. The effect of temperature rise on 
blood pressure causes first a slight elevation 
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Illustrates the changes occurring in the gastric secretion as the result of the induction of hyper- 


thermia by means of the radiotherm. The upper two lines indicate the total and free acid determinations 
made as the result of the examination of fractional extractions following a test meal when the patient’s 


systemic temperature was normal. 


The lower two lines (on the right hand side of the illustration) 


indicate what happened to the total and free acid when the er temperature had been elevated to 


the height indicated by the broken line. 


You will note that t 


e free hydrochloric acid rapidly falls to 


zero and the total acid falls to a very low figure. 


in systolic pressure, which subsequently 
falls, and a lowering in diastolic pressure. 
In many instances we have heard the pul- 
sations when employing the ordinary aus- 
cultatory method while the mercury in the 
manometer went all the way to the zero 
mark. The number of white blood cells be- 
comes increased during the period of tem- 
perature elevation. The percentage of poly- 
morphonuclear cells is increased and that of 
the lymphocytes correspondingly lowered. 
There appears to be an actual increase in 
the leucocytes, probably due to the stimula- 
tion of the hematopoietic system. At first 
there may be a temporary decrease in the 
number of white blood cells. This may be 
an expression of blood dilution. As the tem- 
perature becomes elevated there is an in- 
crease in blood volume and subsequently as 
sweating continues, a concentration occurs 
(Eckhert, 1920), (Cohn, 1919), (Barbour, 
1921). The initial increase in blood volume 
is due to fluid absorbed from other parts of 
the body; from the muscles, the intestinal 
tract, and the subcutaneous tissue. A dim- 
inution of brain volume has also been de- 
scribed (Kestner & Gross, 1919), (Barbour, 


1924). The rate of locomotion of the leu- 
cocytes is affected by temperature to an ex- 
tent similar to that of a chemical reaction. 
The maximum rate was reached according 
to McCutcheon (1923) at 40° C. Besides 
the increase in the number of red blood cells 
there is in many instances a marked in- 
crease in the immature forms of red cells 
suggesting a stimulation of the hematopoie- 
tic system (Knudson, 1931). 


Vasomotor Changes 


When any part of a skin surface is ex- 
posed to temperature changes there occurs 
a vasodilatation in response to warmth and 
a vasoconstriction to cold. There occurs 
considerable change in the veins, the skin 
becomes red and capillary pulsation may be 
observed (Lewis, 1924). A rise of tempera- 
ture caused local dilatation of the capillaries 
(Krogh, 1919). The capillary pulsation is 
mainly the result of arteriolar dilatation, 
which is also demonstrated by an increased 
volume of the part,warmed (Amitin, 1897), 
and also by more rapid local circulation rate 
(Stewart, 1911). In addition to the direct 
action of the heart, a nerve and chemical 
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mechanism is involved. After nerve section 
in man there was noted a marked redness 
and increased surface temperature in the af- 
fected area during the first few days. But 
after this the condition changed to one 
where the difference was slight but in which 
a surface temperature of the affected area 
was slightly higher in a warm room and 
lower in a cold one than that of the normal 
surrounding skin (Trotter and Davies, 
1909). Lewis and his co-workers have ad- 
vanced the hypothesis that the reddening 
of the skin may be initiated by some sub- 
stances of the histamine type, since, if the 
circulation be temporarily arrested and later 
released, a delayed heat hyperemia may be 
seen even in a limb which has in the mean- 
time been cooled (Lewis, 1924). 

Goldschmidt and Light have shown that 
the venosity of venous blood returning from 
a limb depends upon the balance between the 
metabolism and the rate of the blood flow. 
Both of which are increased by a rise in 
temperature. These changes are not paral- 
lel. At high temperatures the circulation 
rate was increased so greatly that the ven- 
ous blood contained large amounts of oxy- 
gen even though the metabolism was un- 
doubtedly much increased (Goldschmidt 
and Light, 1925). When the temperature 
is elevated not only is there a change in the 
oxygen saturation of venous blood but phys- 
ico-chemical factors are brought into play 
which considerably modify gas tensions by 
liberating the dissociation of oxyhemoglo- 
bin and by modifying the acid-base balance 
and blood pH (Bazett and Sribyatta, 1928). 

Landis has shown in man that the capil- 
lary pressure is definitely raised to a con- 
siderable degree. Thus while in the skin 
of the finger he obtained, under normal 
room conditions, a pressure of about 32 mm. 
Hg in the arteriolar limb of capillary loops 
and about 12 mm. in the venous limb, he 
found these values raised to 60 mm. and 45 
mm., respectively, when the skin tempera- 
ture was raised to about 42° C. (107.6° F.). 
Since the osmotic pressure of the plasma 
proteins in man is about 26 mm. Hg, this 
implies a filtration pressure of oedema for- 
mation equal to the difference, or some 25 
to 30 mm. of Hg. Presumably this fluid 
would drain away through lymphatics, un- 
der normal conditions (Landis, 1930). 
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Effect on Respiration 


The respiration rate is increased with 
temperature elevation. In our experience 
this increase averaged from one to seven 
excursions per minute for each degree cen- 
tigrade of temperature elevation. According 
to Bazett (1927) with the rapid rise in tem- 
perature hyperpnoea develops. The tidal air 
is increased up to two liters. This increased 
respiration is accompanied by definite sensa- 
tions of air hunger. Haldane (1905) has 
shown that the hyperpnoea caused a marked 
fall in alveolar CO, tension. 


Effect On the Skin 


The temperature of the skin varies con- 
siderably in different parts of the body. We 
have noted these variations to be from 24° 
C. to 35° C. According to Bazett any in- 
dividual is abnormal whose surface temper- 
ature is as high as 36.5° C. (1927). Varia- 
tions in temperature affects the skin by 
causing alterations in its vascular condition, 
sweating with evaporation of water, a loss 
of CO, and pilomotor changes. 

In the body’s attempt to prevent temper- 
ature elevation it makes use of several heat 
regulatory factors. Evaporation of water 
from the lungs and skin as well as transfer- 
ance of heat from the body surface by ra- 
diation, conduction and convection. These 
factors are favored by an increased blood 
flow through the skin. The vasomotor shifts 
of blood, to the surface at the expense of 
the interior, are enhanced by augmented 
blood volume brought about by rapid dilu- 
tion (Barbour, 1919). We have frequently 
observed the occurrence of herpes on and 
about the mouth and nose twenty-four hours 
after the application of radiothermy. 


Effect on Sweat Glands 


In the process of heat regulation and 
equalization, water is well suited for it 
ranks high in three qualities: first, specific 
heat capacity which favors storage of heat; 
second, heat of evaporation which permits 
a very rapid elimination as when the envi- 
ronmental temperature exceeds that of the 
body; third, conductivity, which allows the 
rapid equalization of heat within the fixed 
tissues of the body, minimizing the possi- 
bility of injury from local overheating from 
within or without. Water, therefore, is the 


central factor in the regulation of bodily 
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Fig. 4. Illustrates the skin temperature of various parts of the body as the systemic temperature 


becomes elevated. The lowest line in this illustration indicates the temperature of 
parts of the body before the systemic temperature is elevated. 
determinations when the rectal temperature has become raised to 106° F. 


the skin at various 
The middle line indicates the same 
and the top line indicates the 


same thing when the systemic temperature has been, raised to 105.8° F. The two things of special interest 
in this illustration are the chan — in the heat gradient as the body temperature becomes elevated (the 


lower extremities at first the col 
skin surface was below 38° 


C. when the rectal temperature was 105.8° F. 


est parts become the hottest) and the fact that the hottest point on the 


or 41° C., a difference of 


more than three degrees centigrade. 


heat (Henderson, 1913). For the initiation 
of the processes which regulate overheating 
no rise in blood temperature is necessary, 
sweating beginning prior to changes in rec- 
tal temperature (Filehne, 1910). We have 
observed that patients lose as much as five 
pounds in weight as a result of a single 
treatment. This probably is mainly ac- 
counted for by the loss of fluid in the form 
of sweat. Sweat is water with a low con- 
centration of sodium and potassium chlor- 
ide. The concentration of the chloride tends 
to rise if sweating is prolonged (Adolph, 
1923). As sweating continues the acidity of 
the sweat diminishes (Bazett, 1927). The 
pH of the human sweat varies from 5.2 to 
6.6 according to Talbert (1919), from 6.5 to 
7.3 according to Adolph (1923), and from 
6.0 to 6.9 according to Bazett (1924). The 
loss of CO, from sweat influences the deter- 
minations of pH. The fluid required for the 
production of sweat comes from the blood 
and indirectly from the muscles (Kestner, 
1919), from the intestinal tract, and from 
the subcutaneous tissues (Hamilton, 1925). 


Large quantities of lactic acid are lost in 
sweat (Bierman and Fishberg, 1932). 


Effect on Permeability of the Cells 


Vonkennel (1929) states that in malaria 
therapy the normal vesiculation time of 
eleven or twelve hours (the time elapsing 
between the application of a cantharides 
plaster to the thigh and the appearance of 
vesicles), is reduced during the height of an 
attack of fever to five or four hours. Fol- 
lowing the crisis, the vesiculation time in- 
creases to five or six hours and in the fever- 
free interval it remains at from six to seven 
hours. On the basis of these facts the author 
concludes that the increased permeability of 
the cells of the human organism is an im- 
portant factor in the action of modern fever 
therapy. The permeability of the lymphatic 
capillaries in the skin is increased when the 
temperature of the part is raised (Hudack 
1932). 

Effect on Metabolism 


Variations in temperature have been 


demonstrated to affect the velocities at 
which many bodily functions are performed 
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to an extent which is similar to that pro- 
duced by temperature changes on the 
velocities of chemical reactions. This simi- 
larity has been taken as evidence that the 
velocity of such functions is determined by 
some fundamental chemical reaction even 
though similar high coefficients may be ob- 
served in some physical processes (Gasser 
1924). According to DuBois (1921), on ex- 
posure to excessive warmth, heat is in- 
creased due to the actual rise of the tem- 
perature of the tissues and the consequent 
greater velocity of their chemical changes. 
The increase in metabolism follows the tem- 
perature law of Van’t Hoff, which means 
that for every rise of 10° C. the rate of oxida- 
tion is increased 2.5 times. When the regu- 
lation against overheating fails and the body 
temperature rises to any considerable extent 
there results an increased metabolism 
(Schapals 1912). There occurs an increase 
in the blood sugar content in fever but this 
is of such a degree as may well be ac- 
counted for by blood concentration (Freund 
1913). We have observed increases in the 
percentage of blood sugar, nonprotein ni- 
trogen and blood chlorides which may be 
explained on a concentration basis. Knudson 
and Schaible (1931) in experimenting on 
dogs, found that on producing hyper- 
thermia by means of radiothermy there was 
a decrease in blood volume amounting in 
some experiments to 25 per cent. Weight 
and blood volume usually returned to nor- 
mal in 24 hours. 


These investigators also found that rais- 
ing the temperature in animals to 41.7° C. 
does not produce any great change in 
hydrogen-ion content of the plasma, al- 
though there is a tendency toward a con- 
dition of alkalosis. With higher tempera- 
tures the tendency is toward a condition of 
acidosis, apparently caused by great increase 
in the production of lactic acid. The in- 
crease in lactic acid is probably due to a 
greatly increased tissue anoxemia. Changes 
in the chloride, total protein and total base 
are accounted for by the dehydration. Bi- 
carbonate was greatly reduced owing to ex- 
cessive pulmonary ventilation with rise in 
body temperature. Changes in the inorganic 
phosphorus were somewhat variable, al- 
though with a maximum temperature to 
41.7° C. there is a marked reduction. In these 


ARCHIVES OF PHYSICAL THERAPY, X-RAY, RADIUM 


July, 1932 


experiments on dogs they found that the 
nonprotein nitrogen of the blood is gener- 
ally increased; in some instances the in- 
crease is over 200 per cent. Urea nitrogen, 
creatinine and amino-acid nitrogen are also 
increased. These increases are accounted for 
by the increased metabolism resulting from 
a rise in temperature and the oliguria. The 
blood sugar content in most of the experi- 
ments showed an increase in some cases 
amounting to as high as 150 per cent. The 
greatest increase in blood sugar occurs in 
those experiments in which the hydrogen- 
ion concentration has been lowered the 
most. 

Effect on Hydrogen-lon Concentration — 
Koehler (1923) demonstrated that both in 
febrile cases and in experimental hyper- 
thermia the diminution in alveolar CO, 
tension is accompanied by an alkalosis. De- 
velopment of alkalosis has also been 
described as a result of pyrexia caused by 
diathermy (Bischoff 1930). Changes in the 
pu of 0.23 to 0.33 to the alkaline side with 
attainment of plasma pu values as high as 
7.70 and 7.74 have been described (Bazett 
1932). 

Effect on Gastric Secretion. The gastric 
secretion is reduced in fever (Meyer 1918). 
We also have observed a marked diminution 
of both free and total acidity as the result 
of temperature elevation. 


Effect on Muscle and Nerve. Elevations 
of temperature have been shown to affect 
the refractory period of muscle (Bazett 
1908), and of nerve (Adrian 1926), as well 
as the chronaxie of muscle (Filon 1911). 

Effect on Growth and _ Reproduction. 
Exposure of young rats to an ultra-high 
frequency field for periods of from one-half 
to one hour daily and raising their body 
temperature to 40.5° C. (the normal rat tem- 
perature is 37 to 37.5°C.) does not seem to 
retard their growth appreciably. The repro- 
ductive organs of male and female rats are 
not appreciably affected so that there is no 
loss in power to breed. Repeated exposure 
of rats to an ultra-high frequency field in 
which the body temperature is raised 40.5°C. 
does not produce any abnormal pathologic 
lesions (Knudson and Schatble 1931). 

Effect on Tissues. Jacobsen and Hosoi dis- 
cussed the morphologic changes occurring 
in tissues as a result of development of high 
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temperatures by means of radiothermy. 
They found congestion of the organs, periph- 
eral hyperemia, cloudy swelling, fatty de- 
generation, dehydration, glycogen depletion, 
focal hemorrhages, especially in the gastro- 
intestinal tract, epithelial hyperplasia in the 
parenchymatous organs, and stimulation of 
the bone marrow. Following prolonged 
periods of heating, degenerative lesions oc- 
curred in the male germinal epithelium. Al- 
terations as observed differ but little from 
the effects of fever produced by various 
other methods (Jacobsen and Hosoi 1931). 

Effect of Temperature Elevations on 
Micro-Organisms. Forty-eight hour cultures 
of 15 strains of N. gonorrheae were placed 
in vials, sealed and subjetced to water bath 
temperatures ranging from 37.5° to 42°C. 
Such temperatures as 40°, 41.5°, 41°, and 
42°C. destroyed this organism as determined 
by culture methods (Boak, Carpenter and 


. Mucci 1932). Extracts of rabbit testes in- 


jected with Treponena pallidum were placed 
in vials sealed and immersed in water baths 
at temperatures ranging from 37.5° to 
42.°C. The intratesticular inocculations of 
extracts so treated demonstrated the lethal 
effects of certain time temperature combi- 
nations. Rabbits infected with Treponena 
pallidum and later given similar fevers by 
short radio waves failed to produce syphilis 
when their testicular extracts were injected 
into other rabbits (Boak and Carpenter 
1932). 


Mechanism of Heat Regulation 


Temperature regulation occurs only in 
those species which have a highly developed 
nervous system. The existence of a ther- 
mostat-like nervous mechanism at the base 
of the brain is indicated by the demonstra- 
tion that warming of the region of the 
corpus striatum in rabbits reduces the rec- 
tal temperature while cooling has the op- 
posite effect (Barbour 1912). 

With the exception of respiration, all the 
factors concerned in the heat regulation of 
warm blooded animals are under the direct 
control of the sympathetic nervous system 
and therefore subject by the functional ac- 
tivity of the thyroid and adrenal glands. 
Since heat regulation is a function of the 
sympathetic nervous system, the so-called 
heat center in the tuber cinereum is ex- 
plicable as a group of nerve cells represent- 


ing the central connections of the sympa- 
thetic (Cramer 1928). It has been shown 
that dehydrating a dog with intravenous in- 
jections of concentrated dextrose solution 
produces very high temperature attributable 
to concentration of the blood and lack of 
water available for giving off heat (Balcar 
1919). In the maintaining of the body tem- 
perature after we have raised it by means 
of the radiotherm we remove our patient to 
a bed where we can apply heat from carbon 
filament lamps. This permits us to main- 
tain a desired temperature and to even send 
it higher if the indication so warrants. A 
possible explanation for the ease with which 
elevated systemic temperatures may be 
maintained by the application of small 
quantities of heat may be the occurrence of 
blood concentration during the period of 
temperature elevation. 

The production of pyrexia by means of 
the electric current differs from that de- 
veloped in infectious fevers. The heating 
caused hy the high frequency field (electro- 
magnetic) may be due to ordinary resistance 
losses such as would occur with low fre- 
quency. The two losses may be dis- 
tinguished by investigating the effect upon 
the heating due to changes of frequency. 
Due, however, to the complex nature of the 
resistance presented by the body cells, en- 
closed as they are in dielectric membranes, 
the problem of distinguishing between the 
two effects becomes extremely difficult. In 
any condenser where the dielectric is per- 
fect the charge is instantaneous with, and in 
proportion to the applied voltage and the 
capacity of the condenser. Where the dielec- 
tric is imperfect there are three possible 
situations: First, where dielectric imperfec- 
tions are of the nature of resistance the 
charge is still instantaneously proportional 
to the voltage between the plates, but con- 
trary to that of the perfect condenser there 
is also a flow of current in proportion to the 
voltage between the plates. This flow of 
current is the source of heating in this type 
of condenser. Second, where the dielectric 
has imperfections in the nature of histeresis 
the charge on the plate is at no time pro- 
portional to the voltage between them. 
There is a lag betweén plate voltage and 
the appearance of the corresponding charge 
due to a sort of electrical viscosity of the 
dielectric. To overcome this lag, or in other 
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words, to cause the charge to alter its sign 
and magnitude completely once each cycle, 
necessitates the expenditure of energy 
which shows itself as the heating of the 
dielectric. Third, where the dielectric may 
have imperfections of both types, which is 
the real situation in actual dielectrics, one 
or the other may predominate or both may 
be so slight that for all practical purposes 
we may Say that the dielectric is ideal. 

In radiothermy the heat producing energy 
is poured into the body from an external 
source. In infectious fevers the heat is pro- 
duced from sources within the body. There 
occurs a failure of heat elimination. The 
surface of the body becomes paler and the 
perspiration is diminished during the fever 
rise. The blood flow through the periphery 
is decreased (Barbour 1921). The explana- 
tion of the occurrence of infectious fevers 
is that it is due to a provocative poison 
reaching the tissues and initiating catabolic 
changes which increase the affinity of the 
tissue for water. This general demand upon 
the blood for water tends to reduce the 
blood volume especially at the expense of 
the surface blood. The skin immediately 
becomes cooler and thus arouses the ner- 
vous regulation against cold, thus exag- 
gerating the process of vasoconstriction and 
hemoconcentration (Barbour 1921). 


Effect of Chemicals on Heat Regulation 


Drugs which are usually classed as de- 
pressants in general reduce the body tem- 
perature in all cases where the environ- 
mental conditions are normal. This is seen 
particularly in the case of alcohol and the 
general anesthetics, as well as with mor- 
phine. These substances usually favor blood 
dilution and peripheral dilatation (Barbour 
1921, Vol. 2). Chemicals may produce fever. 
The controlling factor is presumably an- 
hydremia. The fate of the water varies with 
the different drugs. Diuretics produce an- 
hydremia by causing loss of water chiefly 
through the kidneys. The purines especially 
theophyllin concentrate the blood (Spiro 
1918). Caffeine increases body temperature 
of animals deprived of their heat centers 
(Isenschmid 1913-1920). Fever inducing 


cathartics, like aloin promote a loss of water 
by way of the alimentary canal (Berrar 
1913). The intravenous injections of 3 per 
cent but not of the normal saline solution 
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always increase the temperature in rabbits 
(Rolly and Christiansen 1914). 


Comment 

We have administered about 450 treat- 
ments to a little more than 100 cases. We 
think radiothermy to be of value in the 
treatment of certain neurologic conditions 
such as paresis, tabes and multiple sclerosis. 
Other workers have described its value in 
the treatment of paresis (Hinsie 1932) and 
of multiple sclerosis (Schmidt 1931). We 
have also used it to advantage in the treat- 
ment of polyradiculitis, postencephalitic 
Parkinson’s and chorea. Excellent results 
have been reported in the treatment of 
chorea by means of typhoid and _ para- 
typhoid vaccine administered intravenously 
(Sutton 1931). It appears that equally good 
results can be obtained by means of radio- 
thermy. In the treatment of arthritis, par- 
ticularly of the gonorrheal variety, radio- 
thermy is a valuable therapeutic agency. 
We have treated our cases of gonorrheal 
arthritis by means of the special localization 
technic applied to the region of the 
prostate in the male, and to the pelvis in the 
female. The subject of infectious arthritis 
is a complex one. In the treatment of this 
condition radiothermy will take its place as 
a valuable adjunct along with other thera- 
peutic procedures. Some cases of thrombo- 
angiitis-obliterans have been benefited 
while others have not been improved. A 
case of Raynaud’s disease has improved. 
In the treatment of these vascular dis- 
eases the maximum temperature which can 
be developed is not necessarily the optimal 
one. Cases of rheumatic fever in children 
have not been particularly benefited. In the 
treatment of subacute pelvic inflammatory 
disease of both gonorrheal and non-gonor- 
rheal origin the application of radiothermy 
with the special localization technic has 
proven very satisfactory (Bierman and 
Horowitz 1932). We have applied radio- 
thermy to several types of skin diseases. 
We have noted improvement in some cases 
of scleroderma and of psoriasis. The bene- 
ficial effects in one case of Kaposi-skin-sar- 
coma and one of mycosis fungoides were 
marked but transient. Good results in the 
treatment of asthma by electrically induced 
fever have been reported (Feinberg and 
Osborne 1932). 
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Contraindications to the use of radio- 
thermy will naturally vary with the degree 
of temperature elevation. A degree or two 
of systemic elevation will not throw as 
much of a burden on the cardiovascular and 
ether systems of the body as would tem- 
perature elevations of several degrees. 
Severe organic lesions diminish the body’s 
ability to respond to the additional load 
placed upon it when its temperature is ele- 
vated. 

Our experience with the therapeutic pro- 
duction of hyperthermia leads us to feel that 


by applying this procedure we are taking a - 


leaf out of nature’s note book. We have 
veered from the old point of view that fever 
represents a harmful condition which must 
be combated by hydrotherapeutic applica- 
tions and by antipyretic drugs, to the reali- 
zation that by means of an elevation of sys- 
temic temperature the body increases its de- 
fense activities. It would be of interest to 


discover why the body develops temperature 
elevations characteristic of certain diseases. 
Why do the peaks and valleys of tempera- 
ture reactions occur in septicemia and why 
the sustained plateau of typhoid fever? 


Summary 


The use of radiothermy permits us to 
raise the systemic temperature and to main- 
tain it for any desired length of time. The 
character of the temperature curve may 
therefore be changed at will. Our experi- 
ence indicates that we may vary the char- 
acter of the hyperthermia produced as we 
desire to secure one effect or another, in 
combating various diseases. With some we 
shall want high and sustained temperatures 
as in accomplishing a thermo-lethal influ- 
ence upon the invading organism such as 
the gonococcus. In others we may find that 
a mild degree of systemic elevation is most 
desirable as where we aim at the dilatation 
of peripheral blood vessels as in the treat- 
ment of a condition like thrombo-angiitis- 
obliterans. In the treatment of other dis- 
eases as where we desire an _ increased 
leucocytosis or an increased tissue permea- 
bility, a mild temperature elevation may be 
sufficient. In still others we may find it best 
to create a mild degree of systemic tempera- 
ture elevation with a high degree of local- 
ized heat. Such an arrangement may cor- 
respond to the condition existing when a 
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localized area of infection occurs in the 
body. 

With the refinement of the technic in 
causing hyperthermia by a controllable 
physical agency such as radiotherapy, we 
shall find that we are in possession of a 
promising new and valuable therapeutic 
instrument. 
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PLACE OF DIATHERMY IN 


THE CANCER PROBLEM * 


GUSTAV KOLISCHER, M.D. 
CHICAGO 


I am well aware that in discussing any 
part of the cancer problem from a new view- 
point I am treading on dangerous ground. 
It is a remarkable fact that in no other 
branch of medical practice have the results 
of modern research work been so little util- 
ized as in the cancer problem. The uncer- 
tainty concerning the essentials of the can- 
cer question has led to the acceptance of 
some axiomatic assertions, in other words 
we have substituted traditional beliefs for 
knowledge, thus blocking the avenue to ad- 
vance. There are two main inherited teach- 
ings that kept our reasoning in traditional 
ruts. One, that cancer in its initial stages 
is a strictly local disease, the other, that 
cure may only obtain by the complete re- 
gionary destruction of the tumor, the so- 
called radical operation. 

Without going into the details of all the 
pertinent research work I should like to 
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state that more and more modern reasoning 
points toward the conviction that cancer 
even in its earliest appearance is never a 
strictly local disease but the local manifes- 
tation of a general disorder, and that the 
production of systemic reaction is just as 
important a therapeutic factor as the region- 
ary destruction of the tumor. 

The same deficient reasoning originally 
was applied to diathermic intervention. We 
noticed only the results without properly 
analyzing the causes of success or failure. 

Visualizing the results of electrocoagula- 
tion as superior over those obtained by other 
forms of surgery, under the pressure of tra- 
ditional beliefs only the technical side of 
the problem was considered and _ theories 
were advanced helpful in emphasizing the 
pre-eminent importance of extensive local 
destruction. 

It was claimed that cancer cells show a 
lower resistance to heat than other cells 
and that electrocoagulation prevents dis- 
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seminative implantation of malignant cells. 
Clinical and post-mortem research has dis- 
proved the first assertion, and nobody as yet 
has succeeded to prove beyond doubt the 
successful implantation of viable cancer 
cells in the human body. 


Advantages of Surgical Diathermy 

Now what are the facts in application of 
diathermy to cancer? The technical supe- 
riority of electrocoagulation over the gal- 
vanocautery and the soldering iron is ob- 
vious. The amount of heat is under the ab- 
solute control of the operator and our reg- 
ulating devices guarantee an orderly pro- 
ceeding of the whole operation. On _ the 
clinical side we see a very low primary mor- 
tality, a minimum of surgical shock and 
prompt improvement of the general condi- 
tion. It may also be mentioned that the 
diathermic operation is practically a blood- 
less one and that tumors may successfully 
be attacked which for technical reasons are 
not manageable by the knife. The degree 
of heat produced sterilizes the field of oper- 
ation, thus interfering with the dissemina- 
tion of streptococcus infection, which so 
often impairs the results of cutting opera- 
tions. It is almost unnecessary to mention 
that the majority of ulcerating cancers are 
infected by streptococci. The sealing of the 
surrounding lymph-spaces reduces the sur- 
gical shock, a complication mainly based on 
the absorption of the end-products of de- 
struction produced by any surgical interven- 
tion. Scientific analysis of the favorable re- 
sults of surgical diathermy demonstrated 
the fact that its greatest therapeutic merit 
consists in exciting a localized systemic re- 
action. The modern biologists determined 
the fact that practically all the defensive 
forces of the body reside in the macrophages 
of the reticulo-endothelial system. 


Function of Reticulo-Endothelial System 

Animal experiments, biopsies and_post- 
mortems revealed that around the structures 
necrosed by electrocoagulation there devel- 
ops an area in which these macrophages ap- 
pear in abundance, an aera which we call 
the perithermic zone. The appearance of 
these cells in this zone is due to their mi- 
gratory tendency, because they are attracted 
to any area of the body in which an increase 
of metabolism becomes established, and 
travel from their original location to such a 
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spot. These macrophages are not only able 
to digest particulated matters but they also 
absorb with great avidity and destroy tox- 
ins. It was also found that their functional 
capacity may be increased by the imbibition 
of certain proteins. But a sudden inundation 
with streptococcus toxins destroys the vital- 
ity of these macrophages. It was demon- 
strated beyond all doubt that these macro- 
phages are able to disintegrate cancer-cells. 
That this destructive action in a great many 
instances is not completely successful may 
be explained by the fact that as a rule the 
macrophages do not appear in_ sufficient 
numbers and that their functional capacity 
is not worked up to the highest pitch. 

It was already mentioned electrocoagula- 
tion is in short order followed by abundant 
immigration of macrophages into the peri- 
thermic zone. But it is also important af- 
ter once the primary reaction has subsided, 
to maintain the local increase of metabol- 
ism with its subsequent attraction of macro- 
phages by repeated applications of medical 
diathermy to the region involved. It is high- 
ly probable that the activity of the perither- 
mic zone accounts for the fact that previous 
electrocoagulation enhances the efficacy of 
following radiotherapy. This is most con- 
vincingly demonstrated by accomplishments 
in cervical cancer. This combined method 
furnishes results that surpass the results of 
any other intervention and that in great 
many instances of apparently hopeless cases. 

The stimulation of the functional capacity 
of the macrophages is brought about by ad- 
ministration of proteintherapy. Previously 
to the electrocoagulation the patients re- 
sistance is built up by protein injections 
that are continued after the operation. 

The reinjection of the patients own blood 
was also found to be of great service. in 
further development of the proteintherapy 
two fundamental points have to be consid- 
ered. One is the law of specific reciprocity 
within the body. 


Law of Specific Reciprocity, and Morpho- 
logic Balance 


We know that certain cell groups in their 
function are influenced solely by the eman- 
ations of certain other cell groups and by 
no other ones. This physiologic fact is rec- 
ognized as the action of hormones, com- 
pounds that excite function, while other 
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compounds called ferments regulate the 
functions created; if they act in connection 
with pathologic processes we call them de- 
fensive ferments. It becomes more and 
more apparent that among the factors caus- 
ing cancer, disturbance of the equilibrium 
between stimulating and regulating forces 
is a prominent one. It therefore will be nec- 
essary to produce and maintain a superior 
force of regulating ferments, again a task 
of proteintherapy. 

Secondly it has to be considered that the 
morphologic structure and microscopic ap- 
pearance of a cancer is not an intrinsic cri- 
terion of its malignancy. This characteristic 
quality is much more dependent on the or- 
gan carrying the tumor, whose pathologic 
physiology is influenced by the normal phys- 
iology of the cancer carrying organ. As a 
striking support of this concept may be 
quoted the clinical experiences with uterine 
cancer. While adenocarcinomata of the 
portio and cervix uteri are generally consid- 
ered to be preeminently malignant and in a 
great many instances refractory toward 
therapeutic efforts, adenocarcinomata of the 
uterine body furnish just as favorable a 
prognosis as any other variety of cancer in 
this locality. It therefore will be necessary 
to determine and employ specifically se- 
lected proteins for each individual groups 
of cancers. 

One part of the problem indicated is al- 
ready pretty close to its solution. As men- 
tioned before we are able to attract 
macrophages to the vicinity of the can- 
cer by producing through electrocoagulation 
the perithermic zone. But we also succeed- 
ed in exciting an overproduction in their or- 
iginal location of these defensive cells by the 
administration of enzymes. Thus we are in 
a position to draw on a surplus of these 
macrophages. 

We are working now on the other part 
of the problem, that is the determination 
of proteins which in a given instance are 
apt to raise to the utmost degree the func- 
tional capacity of the macrophages and of 
compounds that will stimulate the produc- 
tion of defensive ferments. 

This whole edifice, of course, is not yet a 
finished product, but I am confident that we 
have constructed a solid foundation for fur- 
ther upbuilding of rational chemotherapy of 
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cancer, a therapy whose basic principle will 
be reconstruction and not destruction. 


Discussion 


Dr. J. E. Summers (Omaha, Nebr.): The es- 
sayist has remarked that cancer is never strictly 
local, but the manifestation of a general disor- 
der. That, I believe, is true. Only today in 
looking over some of my books on cancer I 
came across one written in 1805 by Sir Everard 
Home, the brother-in-law of John Hunter, in 
which he described cancer just as the doctor has 
today, a constitutional disease with a local mani- 
festation. Treatment, therefore, should be both 
local and constitutional. 

As Dr. Kolischer has pointed out, the technical 
advantages of diathermy over galvano-cautery 
and soldering iron are: Better control; prevents 
streptococcic infection; lessens shock. Take the 
cautery. The danger of a bad burn is the absorp- 
tion from the burned tissue, so the lessened shock 
with diathermy is much more marked than where 
the cautery is used. It produces a systemic re- 
action by stimulating the macrophages (phagocy- 
tes) of the reticulo-endothelial system. 

The area of macrophages is increased by elec- 
tric coagulation. They destroy toxins, digest par- 
ticulated matter; that is, the cancer cells. Their 
action is increased by the imbibition or absorp- 
tion of certain proteins. The activity of the peri- 
thermic zone is increased by medical diathermy. 

By the way, I was in San Francisco just a year 
ago and I read of a new diathermy machine by 
which they could send through space a tempera- 
ture of 108° F. The idea was that this tempera- 
ture was so high it would kill any cancer cells 
that might be within the body, or inhibit them so 
that these phagocytes probably would absorb 
them and they would be destroyed. 

Here is something that is very interesting, and 
I can’t quite get it. The hormone compounds 
that excite function must be regulated by cer- 
tain ferments, and this is a task of protein ther- 
apy. Special proteins must be formed for in- 
dividual groups of cancer. The doctor then says, 
“Individual protein therapy for individual cancer 
is the goal of this thesis.” 

Of course, it is a big job to get an individual 
protein for each type of cancer. Cancer of the 
tongue is one which he mentioned. I don’t know 
how that could ever be accomplished, and yet I 
suppose it has been. The only disappointing 
thing is that the doctor didn’t give us some in- 
dividual experience to enlighten us so that it 
might lead us forward to even more interest to 
take this thing up from his viewpoint. 

I have had some experience with experimental 
work in cancer in the human being, inoperable 
cancer. My experience with protein therapy is 
rather in what I would call the chemical type. 
For instance, the turpentine abscess of the 
French, or one of my own—lI say my own, ac- 
cidentally so. 

Some ten or twelve years ago I was experi- 
menting with cancer using calcium chloride in- 
travenously when a woman was brought to the 
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Clarkson Hospital—if I may be permitted to 
tell this story because it is real interesting — 
carried on a litter, with a distended abdomen and 
cancer masses and fluid in the abdomen, utterly 
bedridden. She had been operated on a year or 
two before and a cancerous tumor was removed 
from an ovary, which was proven microscopical- 
ly. I said, “What did you bring this woman in 
for? I can’t go anything with her.” Then I 
thought I would try my calcium. I injected it 
subcutaneously. It produced a-big area of in- 
flammation, the skin was red, and she had a tem- 
perture of 103%° F. I did that several times, and 
then what happened? This mass in her abdomen 
gradually disappeared like snow under a sun and 
we all watched with a great deal of interest. The 
woman got to be such a nuisance walking around 
the wards and halls with a shawl around her 
shoulders, that we were glad to see her go. 

I sent her home thinking we had discovered 
something. In a short time, about two months, 
she came back in the same condition. I tried 
to use the calcium chloride in the same way and 
couldn’t raise the temperature. I couldn't get 
the antibodies to stay, and she later died. 

I have had a number of such experiences. That 
is what I call a chemical action. 

1 might go on and talk for a good long while. 
I was very much interested in the American 
Journal of Cancer, which came out recently, in 
which it told of the Tumor Clinic, Jefferson Hos- 
pital, Philadelphia, Pennsylvania, trying lead 
phosphate with manganese, called the Bell The- 
ory. They had a lead preparation to use in can- 
cer, a very dangerous thing to use. It really 
did seem to kill the cancer germs. I am a be- 
liever in that to a degree. The Jefferson Hos- 
pital in Philadelphia sent out a partial statement 
on some twenty-five cases, and I think there is 
something in it, something very, very important. 


Dr. Gustav Kolischer: About the idea that 
cancer is a constitutional disease, there is an in- 
dividual predisposition and a predisposition of 
certain organs with certain influences which we 
can’t explain, and yet of so many millions of 
individuals who are exposed to the same irrita- 
tions, and so on, only a minority have developed 
cancer. There must be a general predisposition. 

Now as to a local predisposition. We know 
that certain chemical irritations, for instance, 
will produce cancer. We know that cobalt 
produce cancer of the lung, and nowhere else. 
Here is a combination of individual predisposition 
and local predisposition. That incidental, contri- 
butive factors may help in producing a cancer 
is obvious. We know, for instance, that predi- 
lection exists in the narrow spaces of the intes- 
tinal tract, where naturally by their function there 
is extreme desquamation of the epithelial cells. 
A little irritation may be enough to produce pro- 
liferation that finally will end in the production 
of an epithelioma. 

A very interesting observation was made some 
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years ago in a German Gynecological Clinic. If 
there is a cancer of the cervix and the woman 
becomes pregnant, the cancer will luxuriate. 
They showed three cases where during pregnancy 
the cancer receded and almost disappeared, which 
again shows a contitutional factor. 

Chemical compounds, whether organic or inor- 
ganic, are known to influence cancer, as proven 
by clinical experience. We know that erysipelas 
made a sarcoma to disappear. We know that oc- 
casionally injection in cancer of colloidal gold or 
something else may influence a cancer favorably. 
We know if we produce an inflammation a sar- 
coma occasionally disappears. We are groping 
in the dark and, to a certain extent. 

That is the reason why I say it will be neces- 
sary to discover the protein compounds which 
in the cancer will really produce the necessary 
reaction. That the reaction in the defensive cells 
depends on the character of imbibitions is proven 
by another fact. 

While any cell in the body may become phago- 
cytic, only the macrophages destroy toxins. If 
you inundate these cells with fresh culture of 
streptococci they will all die. Rabbits are very 
susceptible to streptococcic infection, and they 
develop typical disturbances mainly and 
around the kidneys. 

If we ever immunize, which can be done, by 
beginning with mitigated doses and gradually in- 
creasing, and finally injecting full power strepto- 
coccus culture, these animals will remain well 
and absolutely immune. That shows there is a 
possibility of educating these cells to their full 
faculty instead of killing them. 

If we believe that cancer is a constitutional 
disease, then we have to treat it constitutionally. 
Our treatment of cancer up to the-present time 
reminds mie of what we used to do, when I was 
a student, for diphtheria. In those days all they 
did for diphtheria was to take a caustic pencil and 
cauterize the membranes showing diphtheria ex- 
acerbation. Now we use antitoxin and immunize 
the patient. 

While there is absolutely no proof that cancer 
is produced by hostile invasion, but that it is a 
domestic affair, we know that all the organs of 
the body are controlled by certain endogenous 
operators. If it is possible that these organs 
control each other, it must be possible to find 
out how to control the excessive growth of can- 
cer, because the cancer cell, per se, cannot be 
diagnosed as a cancer cell. There must be such 
a control, otherwise our teeth would grow out 
of our mouths. The goal is to find these regu- 
lating substances to the end that we may be 
able to destroy the cancer by biochemical means, 
or by the macrophages. We restore the balance 
between the stimulating and the regulating quali- 
ties. That is the future. 


Nowadays we don’t stumble any more. All 


must be developed on things we know. We have 
to put the facts together and try to use these 
facts which the theoretical men furnish us in our 
clinical work. 


PELVIC IRRADIATION IN CANCER OF THE CERVIX * 


PALMER FINDLEY, M.D. 
OMAHA, NEB. 


How are we to evaluate the various meth- 
ods of treatment of carcinoma of the cervix? 
The answer is that in the present chaotic 
state of the world literature on the subject 
it is impossible to arrive at any definite con- 
clusions. 

The first total extirpation of the pelvic or- 
gans for carcinoma of the cervix was per- 
formed by Sauter, in 1821. Later, Wertheim 
and Ries evolved the extended abdominal 
operation and Schauta the extended vaginal 
operation. These operations rank among 
the most formidable known to surgery. In 
the beginning the primary mortality of 
these operations was appalling, and now af- 
ter a lapse of twenty-five years, the results 
are far from satisfactory, though the cases 
are carefully selected and the operators are 
of the highest order. 

Surgery of the most radical type, with its 
high primary mortality remained the sole 
method of treating carcinoma until the in- 
troduction of irradiation therapy. And now 
we are confronted with an array of thera- 
peutic procedures that are as imposing as 
they are confusing. We find our highest 
authorities divided into at least six different 
groups and scarcely two in any single group 
using identical methods in technic. There 
are those who resort to surgery alone; 
others to irradiation alone and again there 
are those who operate and apply _post- 
operative irradiation, others who do preop- 
erative irradiation and finally there are 
those who combine preoperative with post- 
operative irradiation. In the field of pelvic 
irradiation we find one group using radium 
alone, another the x-rays alone, while 
others use both radium and the x-rays. The 
radiologic division of the Cancer Commis- 
sion of the League of Nations finds the ra- 
diological institutes and clinics of the world 
varying in their technic so radically as to 
defeat ali efforts at arriving at any definite 
conclusions. 

In the effort to evaluate the merits of 
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surgery versus irradiation we must bear in 
mind that surgery is restricted to the more 
favorable group of cases and that the opera- 
tion is of so formidable a nature that only 
the most experienced of gynecologists 
should undertake its execution. It is not 
an operation for the general surgeon and 
therefore is greatly restricted in its applica- 
tion. 

Zweitel says: “It must be emphasized and 
clearly understood that proficiency in irra- 
diation therapy is more difficult to achieve 
than proficiency in surgery.” If we accept 
this dictum then we must conclude that pro- 
ficiency in the management of cancer cases 
rests in the hands of the trained expert and 
not in the general profession. 

My own preference is for irradiation and 
irradiation only. I have arrived at this con- 
clusion as a result of personal experience 
and from a study of the world literature. 
The most impressive statistics yet published 
are those of Heyman, of Stockholm. Hey- 
man collected 5,024 operated cases from 20 
clinics and 3,512 irradiated cases from 17 
clinics that were not operated. Of the oper- 
ated cases there were 20.2 per cent of five- 
year cures as against 25.6 per cent oi five- 
year cures in the irradiated cases. There was 
a primary mortality of 17.2 per cent in the 
operated group as against a primary mor- 
tality of 1.6 per cent in the irradiated group. 
But these statistics do not tell the whole 
story. Only 26.6 per cent of all cases in the 
clinics were chosen for operation, while all 
cases in the Radium Hemet were irradiated. 
Had only the early cases been selected for 
irradiation therapy the percentage of cures 
would have been more than doubled, as in- 
deed they have been in the New York 
Women’s Hospital. In the inoperable group, 
where surgery fails, we find irradiation af- 
fording a clinical cure for months or a year 
and more in a large proportion, and an ab- 
solute cure in 8 to 13 per cent (Wintz, 
Doederlein, Heyman-Forsell). 

In favoring irradiation to the exclusion of 
surgery in the treatment of carcinoma of 
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the cervix, I have in mind the availability 
of proficient service in the profession as 
compared with surgery. Other factors in 
its favor are the comparative safety of irra- 
diation, the short period of hospitalization 
with little suffering, the shortened period of 
convalescence and above all, the adaptability 
of irradiation to all groups of cancer. 

Ewing says: “It must be apparent to all 
that the very malignant grade 4 cancers of 
the cervix are never cured by surgery but 
give the highest proportion of radiation 
cures.” 

Kronig was first to adopt irradiation ther- 
apy in carcinoma of the cervix. He did so 
because he had become disheartened by the 
frightful primary mortality of surgery and 
the high rate of recurrences in operated 
cases. His reaction is similar to that of a 
host of able, conscientious surgeons the 
world over. I think we can all subscribe 
to the statement of Zweifel that “radiation 
therapy should always have a definite place 
in the plan of treatment for uterine carci- 
noma.” This does not imply that surgery in 
selected cases and in competent hands 
should not be done. 

There is a tendency on the part of many 
medical men to regard radium as a drug 
with only one method of application. This 
is unfortunate for irradiation therapy, but 
it is doubly unfortunate for cancer cases. 
The technic of irradiation therapy requires 
fully as much skill and experience as does 
surgery. 

George Gray Ward lays great stress upon 
the advantage of a monthly inspection of 
these cases over a period of years. Clearly 
this falls within the domain of the gynecolo- 
gist, for, in so doing, recurrences can be 
early recognized and often successfully 
combated. 

Surgery, it would seem, has reached the 
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limit of its applicability ; irradiation therapy 
may not be brought to much greater efli- 
ciency and the hope for further improve- 
ment in our results lies in the early recog- 
nition ot cancer. Of more than passing in- 
terest is Zweifel’s report of 87 per cent per- 
manent cures in cases that were diagnosed 
early. Compare such a record with that of 
operators in general, who are obtaining no 
more than 20 per cent of absolute cures in 
all cases, and we of the medical profession 
are challenged to educate the laity to the 
end that they may become cancer-minded. 


Discussion 


Dr. A. F. Tyler (Omaha, Neb.): I think Dr. 
Findley’s excellent presentation and treatment of 
cancer of the cervix has hit the nail on the head, 
because it shows definitely what can be done by 
this method of treatment. It is especially force- 
ful when we consider that the paper is presented 
by a man who has followed purely surgical treat- 
ment for a lifetime and now has changed over 
to purely irradiation therapy. 

The doctor has presented the argument in favor 
of radiation. Of course, in the first classification, 
which is definitely limited to the cervix itself, 
there is a choice of methods so far as actually 
getting rid of the growth is concerned. The per- 
centage of living patients, however, greatly favor 
irradiation treatment because of the difference in 
the primary mortality. After that first class has 
been disposed of, there is no choice whatever. 
The argument is all in favor of radiation. 

Sixty-four per cent of all cases that come to 
the doctor the first time are inoperable and can- 
not be benefited by surgery, so if there were no 
other place to use radium except in the inoper- 
able type we would have a great majority of ar- 
gument in favor of radiation. 

I cannot cease the discussion without em- 
phasizing the importance of proper technic in 
the treatment of these cases. The renting of a 
small tube of radium and sticking it in the cervix 
does not constitute proper .treatment of these 
cases. It requires a knowledge of the physics 
of radiation so as to get a uniform dosage 


through the entire tumor, and where the peri- 
metrium is involved I think the high voltage x- 
rays should also be used along with the radium. 


THE SIGNIFICANCE OF THE PATHOLOGICAL AND 
ETIOLOGICAL FACTORS IN THE TREATMENT 
OF RHEUMATIC DISEASES * 


EARL D. McBRIDE, M.D., F.A.C.S. 
Associate Professor, Orthopedic Surgery, University of Oklahoma. 
OKLAHOMA CITY, OKLA, 


When medical knowledge developed be- 
yond the ancient practice of designating dis- 
ease forms by description of symptoms, 
pathological and etiological factors framed the 
background for the genesis of disease classi- 
fication, thus forming a reasonable structure 
for therapeutic endeavor. The classification 
of rheumatic diseases has been particularly 
confusing. Although many debatable ques- 
tions still exist, the dawn of a brighter out- 
look is now ahead of us. Certain pathological 
and etiological fundamentals seem definitely 
to have been established and the International 
Commission for study of the disease, is 
gradually bringing order out of chaos. 

Dispensaries and hospital records do not 
indicate a full recognition of these progressive 
efforts, as empirical medication and routine 
removal of tonsils and teeth continue to be 
the first and last remedies. Similarly, our 
private case histories also show a distinct 
lag as regards the quality of diagnoses and 
treatment. Indeed, therapeutic intervention 
is still greatly influenced by symptoms, 
rather than casual and pathologic factors. 

Accuracy of diagnosis is the keynote to 
successful therapy. Ability to differentiate 
the nature of fundamental disease processes 
depends upon a thorough knowledge of the 
pathological and causative tissue changes. 
This Hunterian principle applies particular- 
ly to rheumatic diseases. Let us therefore 
analyze the latest research developments 
along the following three diagnostic essen- 
tials: 

1. The pathological characteristics. 

2. The etiological evidence. 

3. The anatomical and physiological sig- 
nificance of the parts affected. 


Classifications of Pathologic Types 


It has been estimated that there are about 
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thirty-five or forty forms of rheumatic dis- 
eases. These may be divided into two gen- 
eral classes, one, where the etiology may be 
differentiated, the other where the etiology 
is obscure and undifferentiated. 

In the first division, the various forms 
usually derive their distinction by their etio- 
logical nature whether infectious, toxic, 
metabolic, traumatic or chemical. In the 
second division, the individual designations 
are more indeterminate since it long has 
been the practice to classify them by their 
clinical manifestations. Such terms as arth- 
ritis deformans, rheumatoid arthritis and 
gout are confusing because the etiologic and 
pathological distinction is not expressed. 

The histological investigations of Nichols 
and Richardson in 1909 seem to have es- 
tablished two definite pathological forms of 
arthritic diseases which are fundamental. 
These are: 

1. The proliferative type. 

2. The degenerative type. 

Other writers have used terms in recog- 
nition of these two forms as follows: 

For the proliferative type: 

1. Infectious. 

2. Atrophic. 

3. Rheumatoid. 

For the degenerative type: 

1. Osteoarthritis. 

2. Hypertrophic. 

3. Metabolic. 

The terms proliferative and degenerative 
are preferable, because they express funda- 
mental pathological states, whereas the 
other terms are frequently used to describe 
clinical and x-ray findings. 


Pathological Dtfferences in Joints 
Nichols and Richardson show that in the 
proliferative type the synovial membrane is 
involved, while in the degenerative type the 
process seems to be a primary wearing away 
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of the cartilage accompanied by hypertroph- 
ic bone growth along the borders of the 
joint. In the proliferative type clinical evi- 
dence of an inflammatory state strongly in- 
dicates infection. In the degenerative type 
some evidence of infection may appear, but 
the morbid anatomical changes are more of 
the senile degenerative form. The senility 
may be premature or physiologically in- 
duced by strains of hard labor, poor living 
_ conditions, endocrin changes of middle age, 
or it actually may be associated with the 
arterio-sclerosis and high blood pressure of 
the aged. 

In the proliferative type there is a pro- 
liferation of connective tissue of the syno- 
vial membrane. At the same time the bone 
marrow cells beneath the cartilage become 
swollen and granulation tissue begins to 
penetrate the cartilage from below. Pannus 
of granulation tissue covers the surfaces of 
the cartilage, so that, as the process of ero- 
sion develops from both surfaces of the car- 
tilage, there is a proliferation of fibrous and 
bone tissue together with atrophy of neigh- 
boring bony structures, with the result that 
fibrous or bony ankylosis occurs. 

In the degenerative type, bony ankylosis 
is the exception. The cartilage may become 
eroded so that the bony layers on each side 
of the joint may come in contact, but there 
is eburnation and increased bone density in- 
stead of erosion and atrophy. Secondary 
changes in the degenerative type consist of 
activity of the perichondrium at the perip- 
hery of the joint where the capsule and car- 
tilage come together, the result of which is 
a new formation of cartilage and bone. Thus 
we have the cartilaginous nodes of Heber- 
den on the fingers and the lipping or exos- 
tosi on the borders of such joints as the 
knee, hip or spine. These exostosi indicate 
some form of progressive arthritic process. 
They may be quiescent but easily stimu- 
lated into activity. Often it is some com- 
paratively trivial injury which causes the 
flare up. 

Etiological Distinction 

Etiological distinction cannot be so clear- 
ly divided as pathological differences. Sim- 
ilar causative agents may produce primary 
changes either in the synovial membrane or 
in the cartilage. It is more common, how- 
ever, for primary proliferation of the syno- 
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vial membrane to be induced by suppura- 
tive or non-suppurative infections. The 
causes of cartilage degeneration more often 
are of a metabolic, toxic, traumatic or focal, 
non-suppurative, infectious nature. 

There are two modes of infectious activ- 
ity in the chronic undifferentiated type. 

1. Direct bacteriological implantations. 

2. Allergic or sensitivity reaction. 

Infectious evidence. Cecil, Burbank and 
others have demonstrated that the strepto- 
coccus of the hemolytic type is more fre- 
quently the agent in proliferative types of 
arthritis, while the viridans variety is more 
common in the degenerative types. It is 
pointed out that these germs inhabit the 
focal lymph glandular areas and play a 
harmless role until activated by lowered re- 
sistance of the body, or other disturbances, 
Recent bacteriological experiments prove 
what long has been surmised, that bacteria 
may greatly change their form and charac- 
teristics to meet their environmental re- 
quirements. They, therefore, may become 
strictly pathogenic in nature when their en- 
vironment is affected by mouth secretions, 
emotions, digestion, climate or other such 
factors. 

Allergic evidence. Allison and Ghormley, 
Small, Zinser and others point out that bac- 
terial agents may be either directly or in- 
directly responsible in rheumatic diseases. 
That is, the joint may be infected so as to 
produce a more acute pyogenic picture or 
there may be a typical subacute or chronic 
arthritic picture produced through an aller- 
gic reaction in the joint due to special cell 
sensitivity. According to Allison and 
Ghormley, this is, in many cases, due to the 
absorbed products of an active focus of in- 
fection, such as a tooth, tonsil or prostate. 

Shands and others frequently have found 
organisms in the joint fluid; Cecil in the 
blood. However, this does not imply that 
there is not an allergic sensitivity distinct 
in form, from the type of joint directly in- 
fected with the organism. 


Anatomical and Physiological Significance of 
the Parts Affected 


The proliferative type of the undifferen- 
tiated class includes a very wide range of 
rheumatic manifestations. Since the causa- 
tive agents of this type seem to have a pre- 
dilection for fibrous tissue, they may pro- 
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duce changes in the ligaments, nerves, bur- 
sae, tendon sheaths and muscles, character- 
ized by varying degrees of inflammatory in- 
tensity. Thus given a rheumatic state, the 
slightest circumstance of trivial muscular ef- 
fort or temporary assumption of a strained 
position may evoke a phenomena, the inten- 
sity of which is far beyond the assumed 
cause. Some unusual activity or strain may 
set up symptoms of pain and disability en- 
tirely out of proportion to the severity of 
the accident. Actual ligamentous tearing 
may or may not be present, but undoubtedly 
such sensitiveness on the part of the fibro- 
muscular tissues seem to indicate that there 
is a pre-existing, unstable condition, prob- 
ably due to allergic sensitivity or a subin- 
fection of the interstitial fibrous tissue. Lew- 
ellyn and Jones explain that in the traumat- 
ic lumbago type, a hyper-irritable state of 
the muscle exists, and when contraction of 
the muscle exceeds the limits of this patho- 
logical hypertonus, a_ spastic, congestive 
condition of the muscle results. The unaf- 
fected antagonistic muscles immediately re- 
sist action because of pain; continuous in- 
hibition of action results in chronic venous 
stasis and the lymph flow is impaired. 
Chronic fibiositis, and inelastic scar tissue 
often are the explanation of continued dis- 
ability. 


Clinical Recognition of the Two Types 


The two pathological types must be chief- 
ly diagnosed through clinical, laboratory 
and x-ray evidence. The secondary changes 
produced by broken down tissue, loose bod- 
ies and other irritants may greatly mask 
their distinction. 

By placing the clinical forms in the path- 
ological classification, prognosis as to per- 
manent disability may be more accurate and 
treatment more appropriately applied. This 
is becoming more obvious in these days of 
economical surveys and industrial organi- 
zation. Men of labor, strong and rugged, 
often neglect their general hygiene and diet, 
and when exposed to undue trauma, or oc- 
cupational strain, become a burden rather 
than an asset to society. 

The proliferative type may be recognized 
through any of the following clinical pic- 
tures: 

1. Mono or multi-articular joint involve- 
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ment with varying distention of joint cap- 
sule. 

2. Periarticular ligamentous  involve- 
ment, such as is commonly found in the 
shoulder or knee. _ 

3. The neuritis form as in sciatica. 

4. The bursal affections such as in sub- 
deltoid or os calcis bursitis. 

5. The lumbago and torticollis affections 
of the muscles. 

6. The teno-synovitis conditions. 

In the degenerative type the following 
clinical forms predominate: 

1. Mildly painful fingers with Heber- 
den’s nodes. 

2. The dry, non-swollen knee and hip 
joints, with.marked crepitation, but com- 
paratively little disability. 

3. Osteoarthritis of the spine, with the 
slow progressive mildly disabling bone lip- 
ping proliferation. 

4. Senile arthritic changes normally ap- 
pearing from the age of 45 to old age. 

5. Menopause, arthritic syndrome in- 
volving chiefly the knees. 

6. Monarticular phenomena known as 
“morbus coxae senilis.” 

7. Metabolic disorders of gouty, or en- 
docrine nature. 

8. Neuro-trophic disorders of syringomy- 
elia, hemophilia and tabes dorsalis. 


In the degenerative type one of the most 
frequent clinical phenomena is that of osteo- 
arthritic changes of the spine. From the 
economic standpoint the osteophtes of the 
vertebral borders often provide an excuse 
for litigation and unjust awards of compen- 
sation. This type is not so often caused 
directly by bacterial invasion. Probably it 
is a long continuous resistance against sta- 
tic affections in which the resistance to in- 
fection is overwhelmed, due to lowered vi- 
tality as in colon stasis, the menopause state 
or nervous disorders. 

The patient often is not aware of the 
creeping upon him of arthritic changes. He 
may appear robust or obese, but metabolism 
may be slowed down or blood pressure low. 

Roentgenological evidence. In the active 
stage of the proliferative type of joint af- 
fection, the x-ray often shows atrophy of 
the subarticular structure, cloudiness of the 
joint, narrowing of the joint space, indicat- 
ing destroyed cartilage and bone atrophy. 
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Later, as the repair process takes place the 
synovial distention disappears, the cartilage 
and ligaments present new bone prolifera- 
tion and ankylosis. In the degenerative form 
the x-ray will show lipping and hypertroph- 
ic bone growth out of proportion to the loss 
of function. The subarticular bone tissue 
will show increased bone density instead of 
atrophy. Ordinarily there is no synovial 
distention, although trauma from loose bod- 
ies may produce increased synovial fluid. 
Ankylosis may be present but it is of a me- 
chanical nature due to blocking of move- 
ment by the hypertrophic bone growths. 


Significance of Diagnosis in Treatment 


It is through failure to apply thorough- 
ness in the early stages that the case ar- 
rives at the office of the orthopedic surgeon, 
a cripple. 

Dependence solely upon removal of focal 
infection after multiple tissues have become 
chronically affected leave the patient sub- 
ject to eventual invalidism. 

When the pathological and_ etiological 
characteristics of this disease are under- 
stood, therapeutic measures become more 
comprehensive. The following points there- 
fore, are significant in respect to treatment: 

In the proliferative type: 

1. Infection usually is plainly discernible 
because of the inflammatory nature. 

2. Deformity often occurs in short time. 

3. There is a distinct tendency to bony 
ankylosis. 

4. Bone atrophy often becomes severe. 

5. The general health is rapidly affected. 

6. Pain and physical incapacity is severe 
and persistent. 

7. The carbohydrate tolerance is dimin- 
ished. Sometimes there is an increase in 
blood sugar. 

8. Fibrous or soft tissues often are af- 
fected. 

In the degenerative type: 

1. Infection is not so prominently active. 

2. Joints become mishapen, but bony an- 
kylosis is not so likely. 

3. Static effect of gravity in weight bear- 
ing and wear of strain increases the path- 
ology. 

4. General health may appear to be ex- 
cellent. 

5. Pain consists of tenderness, not of in- 
flammatory type. 
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6. There are signs of senility, premature 
or natural. 

7. Metabolism may be greatly disturbed. 
Obesity may be marked. 

8. Endocrines often are at fault, especially 
at the menopause. 


Important Therapeutic Measures Consistent 


With These Features 


1. In the proliferative type, the source 
of infection and its invasion of the tissues 
must be given intensive study. An attempt 
must be made to increase the immunity and 
decrease the sensitivity of the body cells for 
the infective organism which usually is a 
strain of streptococcus hemolyticus. Foreign 
proteins and non-specific serums are not so 
effective for this type as are the autogenous 
and the specific stock vaccines, providing 
the latter are employed according to the re- 
cently established methods of Burbank, Ce- 
cil, Small and others. 

In the degenerative type, infection often 
is a remote influence on the progressiveness 
of the morbid changes, but it is more in- 
sidious and less acute. It often points to 
intestinal stasis or generally lowered resis- 
tance as the source of its activity. Vaccines 
of the streptococcus viridans strain, foreign 
proteins and non-specific serums often are 
effective. 

2. In the proliferative type, orthopedic 
measures must be applied to prevent de- 
formity. Motion must be preserved if pos- 
sible, because of the tendency to bony an- 
kylosis. On account of the inflammatory 
nature of the disease, forcible motion is con- 
tra-indicated in the active stages. Added 
trauma in any stage further may induce an- 
kylosis. 

In the degenerative type, the joints must 
be relieved of stress of gravity, weight bear- 
ing and wear. The deformity is due to im- 
pinging bony or fibrous growths so that the 
joints must be kept active, yet protected 
from the irritation of undue strain. 

3. Physical therapy measures, especially, 
must be carried out according to indications 
of the type of case at hand. 

In the proliferative type, treatment of the 
inflammation, congestion and pain of the 
early stages must differ greatly from that 
of the atrophy, fibrosis, and stiffness of the 
later stages. Irritative measures will in- 
crease inflammation and pain in the acute 


or subacute stages. Heat, local or general, 
will increase elimination and assist in alka- 
linizing the blood. Local applications should 
be sedative or counter-irritants. In the later 
stages, stimulation of circulation and nutri- 
tion is indicated. Local heat is effective. 
Massage is extremely useful and graduated 
medical gymnastics are essential. Properly 
applied, these measures will promote acidity 
and metabolic balance, overcome atrophy 
and hasten return of function. 

In the degenerative form, hydro-therapy, 
colonic hygiene or other measures which in- 
crease elimination and promote improve- 
ment of body metabolism are important. 
Stimulation locally of peristalsis, actinic 
tonic radiation to the skin and absorptive 
applications to the parts actively involved, 
may be accomplished by physical therapy. 
Massage and exercise are important in that 
they produce absorption locally of toxic and 
regenerative products. 

4. Drugs seemingly are decreasing in 
popularity because of the greater depend- 
ence upon elimination of the causative fac- 
tors. Sodium salicylate still is a popular 
prescription but its indications are lessening 
as progress is made in histological and phys- 
iological investigations. Pain must be re- 
lieved. Some of the newer preparations, 
such as amiodoxyl or oxybenzoate are ef- 
fective in abating the discomfort and inflam- 
matory exacerbations of the acute or sub- 
acute stages of the proliferative type. Such 
drugs as iron and arsenic may be strongly 
indicated in the proliferative type because 
of anemia and other general impairment. 

5. Diet is an extremely important feature 
in both types. In the proliferative form it 
is often very necessary to combat general 
devitation by a nutritive diet. 

In the degenerative form it is often neces- 
sary to reduce the food intake. Pemberton 
has stressed the low carbohydrate diet in 
both types. Hypothyroidism and lowered 
metabolic rate are found more often in the 
proliferative type. 


Summary 
1. It is well established that there are 
two fundamental pathological types of rheu- 
matic disease. The terms best suited to 
these types are those of proliferative and 
degenerative. 
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2. In order to make an accurate diagno- 
sis of these two types, clinical, x-ray and 
laboratory characteristics should be studied. 

3. The purpose of diagnosis is to appro- 
priate treatment to the characteristic nature 
of each type. 


Discussion 


Dr. Luther A. Tarbell (New Haven, Conn.): 
I would like to ask the essayist one question, 
and that is, if he finds in some certain cases 
that heat seems to be definitely contraindicated 
as we find some cases in which it seems to ag- 
gravate the condition rather than help it? 

I think the matter which he brought out which 
we have to do, of course, in all cases of arthritis 
is, first, find the cause, do everything we pos- 
sibly can to eliminate various foci, which some- 
times is a very painstaking process. I do think 
another factor which is very important some- 
times in some of those cases and which adds tu 
their tribulations is the matter of thorough elim- 
ination. I think sometimes in the matter of the 
condition of the colon, especially where they have 
lots of a bad type of bacteria aggravated by con- 
stipation, those conditions are very much worse. 
It seems to me that our elimination can be of 
great value. 

I would also like to ask the speaker for his 
opinion or experience with intravenous medica- 
tion, such as sodium iodid or sodium salicylate, 
or perhaps various mixtures of some of these 
kinds which are so common on the market at 
the present time. 


Dr. Earl D. McBride (Oklahoma City, Okla.): 


In answer to the doctor’s question in regard to. 


heat, I think there are many times when heat is 
contraindicated, but you have to select your heat 
to suit the case. If there is any tendency to in- 
flammatory signs, such as you see about the knee 
joint occasionally or an elbow joint, the heat 
must be very sedative, given very moderately, 
even in the acute cases, that is true. 

The intravenous drugs, I think, are only useful 
in respect to temporary relief. Amiodoxyl and 
similar preparations given intravenously have 
given us considerable comfort in respect to cer- 
tain types of patients where we wished to get 
quick relief, to gain the patient’s confidence that 
something could be done for their relief and then 
go ahead with other measures such as the use 
of our vaccines or of eliminating focal infections. 
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The following is a case report of a male 
patient seventy years of age, who gave a his- 
tory of having suffered from atrophic rhinitis 
for a period of about twenty years. 

His general examination showed the usual 
changes attendant upon age; his _ blood 
Wassermann was negative. 

Examination of his nasal passages revealed 
extreme atrophy of the turbinates and 
mucous membranes of the nose. The turbi- 
nates were heavily crusted with inspisated, 
foul smelling, purulent secretion. 

Treatment: For many years he had used 
irrigation and various applications for what 
relief they could give. When negative galvan- 
ism with potassium iodide was decided upon, 
his nasal passages were thoroughly cleansed 
with forceps and irrigations ; the cavities were 
then packed with cotton soaked in 1 per cent 
potassium iodide; care was taken to have the 
iodide soaked cotton in close contact with the 
turbinates. The cotton was then connected 
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with the negative pole of the galvanic appa- 
ratus, the positive pole being attached to the 
arm on the same side as the nostril being 
treated. Ten milliamperes for ten minutes 
were given to each nostril at one sitting. 

After the first treatment the mucus mem- 
branes remained practically free of purulent 
secretion for one week. The treatments were 
repeated twice more at weekly intervals with 
the same results. The patient then passed out 
of observation (July, 1930) and the effects of 
further treatment could not be observed. 

The negative pole of the galvanic apparatus 
was used in an effort to drive the iodine ion 
(negative ion, anion) into the tissues, and to 
cause dilatation of the blood vessels. 

It is difficult to predict what the outcome 
of the condition would have been if the treat- 
ment could have been continued; but the re- 
sults obtained in the limited period would 
seem to justify a further trial of this method 
of treatment for this intractable condition. 
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FACTORS DETERMINING THE CLINICAL RESPONSE TO 
ULTRAVIOLET RADIATION * 


G. J. WARNSHUIS, M.D. 
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As an introduction to the discussion of 
this subject, I wish to point out that the 
mere fact that we are obliged to consider 
the exposure of the body surface to ultra- 
violet radiation as a means of correcting 
morbid conditions, is in itself-a rather pa- 
thetic indictment against our much-boasted 
modern civilization. With a force so readily 
available and so generously bestowed as sun- 
light and one that is so obviously beneficial, 
it would seem that the person must be 
thoughtless indeed, who would negiect to 
make use of it to such a degree that he not 
only becomes ill because of this neglect, but 
his physician is compelled to provide arti- 
ficial sources of ultraviolet radiation and 
often to exercise his utmost persuasive pow- 
ers to prevail upon him to make use of it. 
It is true that there are many difficulties in 
the way of applying our knowledge of the 
benefits of exposing the nude body to nat- 
ural sunlight and many advantages in the 
use of artificial sources, but these, at least, 
can hardly excuse such a widespread indif- 
ference to them as to result in their almost 
universal neglect and the enormous preva- 
lence of impaired nutrition and functional 
efficiency that can be traced directly to this 
cause. 

In view of the extensive studies that have 
been made both experimentally and clinical- 
ly in the effects of these frequencies of ra- 
diant energy on the human economy and 
the results that have followed their thera- 
peutic application, we have no apology to 
make nor can we be dubbed faddists when 
we insist that their periodic use is essential 
to complete well-being and the prevention 
of disease. 

In fact, we can go farther than this and 
assert that there are certain definite signs 
and symptoms by which it is possible to 
diagnose the existence of a deficiency con- 
dition which is directly traceable to a lack 
of ultraviolet radiation and is quickly and 
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positively corrected by its use. Unfortu- 
nately, this diagnosis is often complicated 
by the fact that these same signs and symp- 
toms may result from other associated 
causes, and unless these are recognized and 
removed the improvement that we have 
been lead to expect from ultraviolet treat- 
ment does not follow. Even rickets which 
has been so closely identified with vitamin 
D deficiency presents many variations and 
involves a number of predisposing causes. 

As one instance of this, there is the ob- 
servation pointed out by Moore“ that in ex- 
periments upon animals it frequently re- 
quires three generations to produce rickets 
by dietary deficiency in a strain of animals 
previously free from the disease. Once the 
defect has become established, however, the 
off-spring readily exhibit the effects of a 
deficiency diet. Clinical experience, also, in- 
dicates that we frequently have to deal with 
an inherited rachitic diathesis. The frequent 
association of cretinism with rickets and 
other evidences of thyroid dysfunction is ad- 
ditional reason for concluding that other 
causes are involved than a simple vitamin D 
deficiency. 

These facts help to confirm the opinion 
which is gaining wider support, that vita- 
min D activation is only of secondary im- 
portance in accounting for the effect of ul- 
traviolet radiation on calcium and_phos- 
phorus metabolism and no amount of vita- 
min feeding can quite take its place. 


Reconstructive Action in Deficiency Disease 

While the difficulty in determining the 
precise nature of the disorders is not so seri- 
ous in respect to the treatment of rickets 
with ultraviolet radiation, it becomes more 
of a consideration in the management of 
other clinical conditions in which ultraviolet 
frequently proves an effective means of 
treatment. We need only mention a few 
of these such as tuberculosis, eczema, acne, 
and peptic ulcer to emphasize the gravity 
of the problem. 

In tuberculosis, we are not only dealing 
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with a nutritional deficiency but we have 
the situation complicated by the existence 
of an infection with greater or less degree 
of tissue destruction. As I pointed out three 
years ago in my paper on “Focal Reactions 
to Ultraviolet,” the improvement in resis- 
tance that follows radiation with ultraviolet 
often results in an increase in toxic symp- 
toms that masks the beneficial effect. Under 
these circumstances, the clinical response 
will naturally show considerable variation 
from that observed in non-tubercular pa- 
tients. 

Disappointing results in the treatment of 
eczema may sometimes be accounted for by 
the difficulty in always differentiating the 
eruption associated with a true dyscrasia 
from that caused by a parasitic infection or, 
in some instances, when one is superimposed 
upon another. A suggestion that I first heard 
made by Lynn Green, of Kansas City, has 
often proved helpful in diagnosing these le- 
sions. He points out that an eruption due 
to a systemic condition is invariably sym- 
metrical, while those resulting from a direct 
infection of the skin are likely to be con- 
fined to one extremity or to one side of the 
body or face. The manner of onset and 
spreading is also important. 

As demonstrated by Haldi-Davis,™ a high 
blood sugar is frequently found in these ec- 
zema cases. For this reason, the results with 
light therapy may be subject to correction 
of the patient’s dietary, although, in some 
instances at least, the high sugar tolerance 
may be taken as a manifestation of the dis- 
ordered metabolism that is responsible for 
the eruption. 

We find this same susceptibility to car- 
bohydrates in many cases of acne. Restric- 
tion of these elements in the diet constitutes 
the main feature of its treatment with some 
dermatologists. It has been my observation, 
however, that acne patients, as in some 
forms of obesity, have strong craving for 
sweets and are likely to experience a cer- 
tain degree of discomfort and lassitude if 
the diet is too restricted. Ultraviolet radia- 


tion not only through its action on the in- 
fecting organisms in the sebaceous glands 
and the improvement in the resistance of 
the tissues exposed to the rays, but by its 
correcting effect on the general nutrition, 
becomes the most reliable measure in the 
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treatment of this disease. However, the 
results are greatly influenced by the proper 
combination of other measures, especially 
infrared radiation and massage. 
Importance of Proper Diagnosis 

As valuable as the actinic rays are when 
employed for their reconstructive action on 
the processes of nutrition and oxidation, 
they can not be looked upon as a panacea 
or as an antidote to slovenly diagnosis. Al- 
though we have found it useful in overcom- 
ing certain digestive disorders, increasing 
the appetite and toning up the musculature, 
we are still sufficiently conservative in our 
estimate of its merits to believe that when 
we have definite evidence of a chronic ap- 
pendicitis and lesions of a like nature, they 
should be dealt with in a surgical manner. 

Sometime ago, in a paper on “The Signs 
and Symptoms of Vitamin Deficiency and 
Their Relation to Ultraviolet Therapy,’ 
I attempted to describe some of the clinical 
symptoms in adults that can be definitely 
attributed to a lack of ultraviolet radiation 
and vitamin deficiency, which can be accept- 
ed as a guide to the probable results that 
can be achieved with treatment. The symp- 
toms were classified as follows: 

1. Increased sensitivity to cold and sud- 
den changes of temperature. 

2. Disorders of endocrine function. 

3. Digestive disturbances without organ- 
ic lesions. 

4. Migratory pains. 

This list does not include all the symp- 
toms that can be attributed to a lack of ul- 
traviolet. It’s purpose is to select those that 
are most characteristic of this condition and 
that respond readily to light treatment. In- 
creased fatigability and loss of muscular 
tone might be included as most characteris- 
tic features of light starvation, but, unfortu- 
nately, they are present so often from other 
causes that they have little value as diag- 
nostic symptoms. Loss of weight, decreased 
resistance to infection and in some degree, 
allergic sensitization, are other symptoms 
that may be greatly influenced by light ra- 
diation, hut they, likewise, have little diag- 
nostic value. Sooner or later, whenever 
clinical conditions in which these symptoms 
predominate are discussed, the term, acido- 
sis, is certain to be included. 

Acidosis has been defined as “a state of 
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depletion of the alkali reserve.” It manifests 
itself objectively by an increased acidity of 
the urine. As Fischer has shown, however, 
acidosis may exist with very little variation 
in the hydrogen-ion content of the urine.’ 
While many of the disturbances of function 
in acidosis can be neutralized and counter- 
acted by the judicious administration of al- 
kalies, such treatment does not eliminate the 
primary cause for the accumulation of acid 
bodies in the tissues. Under normal con- 
ditions the acid products of metabolism are 
completely oxidized into inorganic salts, wa- 
ter and carbon dioxide. Although such acid 
production amounts to some 44 gms. of car- 
bon dioxide in the twenty-four hours for 
the average adult, sufficient alkali is always 
available to neutralize it and maintain an 
acid-base equilibrium. Even when exces- 
sive quantities of acid are introduced into 
the circulation under experimental condi- 
tions, the reaction of the blood is quickly 
readjusted and returns to normal alkalinity. 
Under these circumstances, “a depletion of 
alkali reserve” hardly suffices as an explan- 
ation of a pathologically decreased pH in- 
dex. The ready adaptability of the body 
chemistry to increased acid production is 


also illustrated by the rapid neutralization 
of the great increase in carbon dioxide pro- 
duction that takes place during violent ex- 
ercise. 


It is not our purpose here to attempt a 
full discussion of the causes and effect of 
changes in the balance of electro-positive 
and electro-negative elements in the body 
fluids. We merely emphasize these points 
because we feel that the widespread notion 
that this is just a matter of making suffi- 
cient alkali available, results in a great 
amount of mischief through a failure to ap- 
preciate and correctly treat the underlying 
cause, 

The primary cause of acidosis is the ac- 
cumulation of the unreduced, split products 
of protein and fat metabolism in the tissues. 
Such incomplete reactions may take place 
either as the result of a lack of oxygen 
or because of the absence of certain catalysts 
and oxydases that serve to energize this re- 
duction process. In either event, lactic acid, 
acetone, di-acetic acid, methyl guanidine, 
and perhaps even more complex electro- 
negative and highly toxic ions accumulate 
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in the tissues and blood stream. Such a state 
of sub-oxidation may involve the entire or- 
ganism or it may be confined to a local part. 
Recent studies on acidosis in tuberculosis 
have shown that there is an unquestionable 
relationship between oxygen deficiency in 
the blood and the appearance of lactic acid 
therein. 


Oxidizing Effect of Ultraviolet 


One of the outstanding properties of the 
Dorno band of ultraviolet is its profound in- 
fluence on the molecular structure of oxy- 
gen. That this property serves to account 
for many of the effects produced on the hu- 
man organism, is quite apparent from an 
analysis of many of the observed experi- 
mental and clinical changes that are asso- 
ciated with exposure to these rays. Un- 
fortunately, we can not at this time discuss 
the nature of these effects more fully. I 
can only state that continued observation 
and study of the action of ultraviolet on or- 
ganic function has established a growing 
conviction that pfactically all the effects of 
these rays, even including vitamin activa- 
tion and its effects, can be explained as the 
result of improved oxidation. 

Among the clinical conditions in which 
acidosis is a large factor in the production 
of symptoms, diabetes mellitus is the most 
familiar. Because of the tendency to acido- 
sis and the probable vitamin deficiency that 
can readily occur with a too restricted diet, 
it would seem that ultraviolet radiation 
would be especially indicated in this disease. 
Nevertheless, the statement has repeatedly 
been made by various observers that ultra- 
violet is contra-indicated in diabetes. On 
the other hand, Kerr Russell, of England, 
has observed a_ reduced gyleosuria and 
symptomatic improvement under heliother- 
apy in an advanced case.) Frankel-Tissot 
states that in high mountain altitudes both 
hyperglycemia and hypogyleemia tend to a 
more normal level under ultraviolet radia- 
tion. It is possible that some of this pre- 
judice against the use of ultraviolet in dia- 
betes may be accounted for by the fact that 
diabetics are likely to be photo-sensitive. I 
have used it in a few cases with excellent 
results, one of them a rather advanced case 
of long-standing, in which a gangrenous toe 
healed rapidly after local and general ultra- 
violet radiation was instituted. 
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Latent Action of Ultraviolet 

The close relationship between the action 
of ultraviolet radiation and vitamin activity 
permits us to draw certain parallels in the 
clinical response they evoke. The distinc- 
tion between immediate and remote effects 
of ultraviolet is analogous to the slow re- 
covery from vitamin starvation even after 
ample vitamin is exhibited in the diet. The 
recovery time varies with the type of de- 
ficiency just as a marked difference has been 
observed in the depletion time of the several 
types of vitamins. While recovery from a 
deficiency in the anti-neuritic fraction of 
vitamin B is fairly rapid, in the case of vita- 
min A and D it is usually a matter of weeks, 
and recovery from scurvy may be a matter 
of months. 

It is not uncommon, likewise, to see a 
more marked change in a patient’s condi- 
tion some months after treatment with ul- 
traviolet has been discontinued than was no- 
ticeable at the time the treatment was being 
applied. The following, experience I had 
with one of my earlier cases impressed me 
most forcibly with this delayed or, more 
properly speaking, prolonged effect. A wom- 
an of middle age complaining of intractable 


neuralgic headaches, always tired, a mod- 
erate enlargement of the thyroid, was given 
three general radiations with the Alpine 
lamp over a period of one week. Marked re- 
lief from the headache was reported after 


the first treatment. She did not return for 
further treatment, but I encountered her 
about six months later and I remarked 
about the great improvement in her appear- 
ance. She stated that she had been well 
ever since she had had the ultraviolet treat- 
ment, and her work was not quite as diffi- 
cult for her as it had been. Such a pro- 
longed and positive improvement from so 
short a period of treatment is rather excep- 
tional, but our experience has been that just 
as great benefit results in the general nutri- 
tion and functional efficiency by interrupt- 
ing the treatment after a measurable im- 
provement is apparent, or when the condi- 
tion becomes more or less stationary, and 
resuming treatment when signs of relapse 
begin to appear. 


Variation of Skin Sensitivity to Light 


Aside from this latent and delayed re- 
sponse, there is still another reason why 
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the prescribing of ultraviolet radiation in 
a routine, indiscriminate course of treatment 
rather than attempting to adapt it to the 
individual’s requirements is unsatisfactory. 
Even though we have taken into considera- 
tion the factors involved in the diagnosis 
of these nutritional disturbances and the dis- 
orders of intermediate metabolism, there 
still remain certain elusive, individual idio- 
syncracies that escape analysis and still may 
have a decisive influence on the character 
of the clinical response. In some cases light 
therapy appears to act like magic, so much 
so that we are lead to wonder, as Gerten- 
berger expresses it, “If we are seeing 
straight or not.” Others, apparently with the 
same symptoms may find the same treat- 
ment disappointing. Some people are ex- 
tremely sensitive to light. Others tolerate 
all the skin will absorb without blistering. 
So far this variation in sensitivity has es- 
caped analysis. My impression has been 
that the character of the skin reaction bears 
some relation to capacity of the subject to 
respond to the effects of ultraviolet in a 
constructive way. Patients that sun-burn 
easily and develop a pigmentation of the 
skin rapidly, are easiest to manage and usu- 
ally respond well to the treatment. They 
probably don’t need it as much, however, as 
the more refractory types, because their 
healthful reaction is evidence in itself of a 
fairly normal state of metabolism that needs 
little correction. 

This variation in the sensitivity of the 
skin to light has nothing to do with the 
natural variation due to differences in com- 
plexion. Possibly a difference in the phos- 
phoresence of the epidermis may have some- 
thing to do with it. Some integuments pho- 
tograph almost black although they show 
little pigmentation to the eye. A very slight 
chemical change such as that of inactive and 
activated ergosterol is sufficient to bring 
about decided spectroscopic alterations that 
could readily account for such variations in 
erythema reaction. Whatever the explana- 
tion may be, we have found this skin reac- 
tion of some practical value in forming an 
opinion as to the capacity of the patient to 
respond to ultraviolet radiation. 

Finally, it must not be forgotten that it is 
necessary that the diet contain sufficient cal- 
cium, phosphorus, and other minerals to 
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meet the nutritional requirements of the pa- 
tient. To insure this, we always insist on 
at least a pint of milk in the diet, whole 
wheat either as a cereal or in bread, and as 
liberal supply of fats as the patient’s con- 
dition will permit. Fats are essential not 


only as a source of energy, but because they 
are indispensable to the chemistry of cell 
function, particularly the white cells, ner- 
yous system, and the endocrines. 


Conclusion 

To summarize these observations, we may 
classify the factors that determine the char- 
acter of the clinical response to ultraviolet 
radiation into four groups, as follows: 

1. The degree of vitamin deficiency pres- 
ent. 

2. The degree of sub-oxidation, acidosis, 
and functional disorders that may exist. 

3. The severity of organic lesions and in- 
fections that may be associated with the 
former. 

4. Individual idiosyncrasies of body 
chemistry, inherited and acquired, photo- 
sensitization, allergy, endocrine balance. 

5. Adequate supply of minerals in a diet 
that is regulated according to the individual 
needs of the patient. 
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Discussion 
Dr. M. F. Behneman (San Francisco, Calif.): 


As Dr. Warnshuis has pointed out, the diagnosis 
of ultraviolet deficiency in the human body is 
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often complicated by other factors. A fair an- 
alysis of its value must likewise be a complex 
affair. This complication is due chiefly to the 
fact that such changes are chemical in nature, 
recognizable not by clinical judgment alone, but 
by extensive laboratory investigation, such as Dr. 
Levine discussed yesterday. 


It is true that we are justified in using em- 
pirically a therapy of value to the patient, but in 
summarizing its beneficial results we must not 
let enthusiasm outpace exactitude. 

In our enthusiasm we are prone to practice a 
method of judgment used many years ago, that 
of ascribing certain results to a form of therapy 
which we unwittingly have combined with others 
and seem to disregard the others. If no other 
therapy except ultraviolet is used in an individual 
case, then we have a right to sum up its bene- 
fits, but most of us combine such treatment with 
a new or changed diet, more rest or more ex- 
ercise, glandular or chemical therapy, and many 
other things, which in themselves produce a new 
chemical reaction and play a large part in aiding 
ultraviolet to do its part in recovery. 


The whole solution to the benefits of ultraviolet 
radiation undoubtedly lies and will lie further in 
increased oxidation. Our knowledge of colloidal 
chemistry is really in its infancy, but in this field 
alone I feel we will find the solution to the bene- 
fits of ultraviolet radiation. 

While it is true that clinical improvement al- 
ways justifies the continued use of a rational ther- 
apy, nevertheless it won’t be rational medicine 
until proof comes to us from a recognized lab- 
oratory investigation. We know, from excellent 
researches on such work, for instance, that the 
following factors also play a part in the clinical 
response to ultraviolet radiation: 

We know that the chromaphores of the skin are 
irritable and sensitive to ultraviolet light, and that 
the amount of cholesterin plays a major role. We 
know that an excess of salts in the aqueous 
humor of the eye produces opacities of the lens 
in a dosage of ultraviolet that would not affect 
a normal eye. We know that neurasthenic peo- 
ple react well to ultraviolet stimulation, probably 
due to sympathetic nervous system action. 

We know that tropical temperatures increase 
the red cells of the blood at least ten per cent, 
even if there is no exposure to the sun, a fact 
which has often been overlooked, and ascribed to 
ultraviolet, which was a little unfair to the other 
factors. We know that normal blood pressure is 
not changed, but that high blood pressure can 
be made lower by ultraviolet radiation. By that 
I mean not changed permanently over any length 
of time. Blood sugar tends to become normal, 
it it is abnormal. In the basal metabolic rate, 
we know that the temperature of the air and even 
minor external factors influence blood pressure 
far more than ultraviolet radiation. It has been 
proved often that altitude and climate regulate 
red cell and hemoglobin formation more than 
ultraviolet radiation alone. 

The amount of the body exposed and the area 
exposed is a strong factor in clinical response to 
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light. The kind and severity of the illness and 
even the hour of the day play a part. And lastly 
of all, a rapid growing organism needs more ul- 
traviolet than a mature one and it takes more to 
produce an effect. 

These things we know from laboratory proof. 


Dr. Warshuis has outlined factors which he 
knows from personal observation other 
workers. The chemical solution of these many 


phenomena will undoubtedly prove a complex 
problem and the solution will come only when 
we know the life of the individual cell. 


Dr. J. S. Hibben (Pasadena, Calif.): We who 
are using Physical Therapy as an adjunct in our 
practice realize that our medical colleagues are 
watching, ready to criticize us if we use an en- 
ergy without knowing fully the physical and 
chemical actions provoked by its use, when they, 
as well as some of us use all manner of drugs 
empirically. We frankly plead the same justifi- 
cation since our intentions are as honest as the 
advancements of science has permitted. 

For many hundred years Japanese were accus- 
tomed to public nude bathing and sun exposure 
of both sexes. Now modern civilization and 
christian puritanism have decreed that they must 
wear clothes. Morals are now more tolerantly 
exercised and we are reverting in part to their 
old custom, with our fads of bare heads, scant 
beach and civilian attire. In fact, in 25 years, 
female attire has decreased from 15 lbs. in weight 
to 3% lbs. —half of that shoes. 

I have observed in some of my patients who 
spend the summer at the seashore, practically 
living in their bathing suits and developing an 
extensive tan, that they seem to have more im- 
munity against disease than those that stayed at 
home. 

Rickets in Southern California is not a prob- 
lem, due to our sunshine, out-of-door life, and 
fresh vegetables and fruits. The cases of rickets 
and asthenic, undernourished individuals appar- 
ently suffer from an inability to metabolize these 
products rich in health producing properties. And 
often ultraviolet from an artificial source acts as 
the catalyte that sets off the spark. Simakula, 
Sonne and Reckling, Marshal and Kunsdor; Stein- 
bach, Fosbinder and Daniels have shown that 
wave lengths between 2200 and 2800 A. U. are 
more active than frequencies between 2900 and 
3160 A. U. in the activation of vitamine D, and 
I prefer and use these frequencies in this type 
of case. 

When we use, or recommend, ultraviolet irra- 
diation we presuppose that the associated causes 
have at least been taken into consideration and 
coincident effort made to combat them. 


In the use of ultraviolet irradiations upon the 
human organism we have the following condi- 
tions and sets of effects that are relatively dis- 
tinct and to be desired: 

1. Local effect of cell destruction. 

2. Systemic effect of vitamine activation and 
of cell stimulation, and not of cell destruction. 
3. We must also take into account the relation 
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of ultraviolet energy distribution as used for the 
systemic effect. 

4. Energy density of discharges from artificial 
sources of ultraviolet radiation in relation to 

(a) Duration of time. 

(b) Extent of space as applied to the human 
body as a whole. 

Taking into account these facts we can more 
intelligently use ultraviolet irradiations on our 
patients. 

I am glad Dr. Warnshuis brought out the 
point that improvement in the patient is often 
seen weeks after treatment with ultraviolet. ir- 
radiations which also has been my observation, 
We irradiate with ultraviolet most of our post- 
operative surgical cases and have found that con- 
valesence is markedly shortened. So important 
do I feel this is that we make no additional 
charge to our patients for this service. 

The recent work of Dr. I. M. Rabinowitch, 
of the Montreal General Hospital, indicates the 
probability that the cause of the glycosuria in 
diabetes is due to a digestive enzyme in the blood 
which destroys to a greater or less extent the 
insulin content, rather than the failure of the 
pancreas to secrete the necessary amount to hold 
the blood sugar at normal. This opens up an 
entirely, new angle of attack for the alleviation 
and possibly for the cure of diabetes. In this 
connection it is interesting to note that in the 
conflicting reports as to results of irradiation by 
ultraviolet in diabetic cases, marked improve- 
ment has been reported by different observers. 
It is perhaps especially suggestive that reactions 
similar to those characteristic of insulin shock 
have been observed. Might it not be that irra- 
diation may be found helpful in retarding the 
activity of Dr. Rabinowitch’s insulin-destroying 
digestive enzyme? The answer, of course, awaits 
further experimental study. 


Prof. A. Bachem (Chicago, Illinois): I consider 
myself as fortunate in listening to an interesting 
paper like the one of Dr. Warnshuis and to the 
interesting discussions, and I should like to use 
this occasion to get some more information from 
an authority like Dr. Warshuis. 


Dr. Warnshuis told us many interesting things 
about oxidation. Oxidation surely plays a very 
important role in the effect of ultraviolet. I re- 
member that some German workers followed up 
this question of oxidation, but also of reduction. 
They came to a rather clean-cut conclusion. How 
correct it is I do not know. In fact, I do not be- 
lieve conditions are as simple as they pronounce 
them. They claim that a certain area of ultra- 
violet produces oxidation, but with longer waves, 
the ultraviolet still invisible, reduction is favored. 
This would be of great importance to the up- 
holding or improving of the pH gradient of the 
skin, because the far ultraviolet is more absorb- 
ing in the upper layers and the near ultraviolet 
penetrates a good deal deeper. It would be in- 


teresting to see how the pH gradient would be 
improved by oxidizing reducing effects. 
I wonder whether Dr. Warnshuis can tell us 


. 


a little more about this or give us his own point 
of view on it. 

It seems to me that the question of oxidation 
plays an important role, or may play a certain 
role in the cancer problem, because we know 
about the different grades of oxidation and the 
lactic acid production in relation to cancer, and 
to prove its relationship to the question of oxi- 
dation might help us a good deal in this respect. 

So far as sensitivity to ultraviolet is concerned, 
I must say that this is my favorite subject at the 
present time. I am working on the following, 
namely: How much sensitivity to utlraviolet ,is 
produced by the thickness of the horny layer, by 
the thickness of the malpighian layers, and by 
the status of the vegetative nervous system, be- 
cause it seems to me that these are some of the 
important items if not the most important ones. 

In regard to reactivity, Dr. Marshall’s accepted 
standpoint is that root reactivity is a good diag- 
nostic sign for recovery. On the other side, I 
remember that Petersen and other German au- 
thorities now incline toward the other side, name- 
ly, they suggest after a certain amount of pig- 
mentation is produced to wait for a _ variable 
length of time in order to permit a greater sen- 
sitivity to be established before further ultraviolet 
treatments. 

There is only one item that I might have to 
criticize, namely, I still feel that acne reacts more 
to x-ray than to ultraviolet treatment, and I still 
consider the x-ray treatment of acne as the treat- 
ment of choice. In fact, in the dermatological 
department of the University of Illinois, we get 
wonderful results with acne on account of the 
allergic effects on the skin, and we only apply 
ultraviolet after x-ray has been applied. That is, 
we would rather go over to another kind of treat- 
ment that might prove less harmful than a too 
large accumulation of x-ray energy. 

I would appreciate to hear Dr. Warnshuis’ 
views about oxidation and reduction, and perhaps 
how it is produced by ultraviolet. 

Dr. F. W. Nelson (Ottumwa, Iowa): I should 
like to ask Dr. Warnshuis, for the benefit of some 
of us ordinary clinicians, what benefit he gets in 
so-called athletic foot from ultraviolet rays or the 
Kromayer lamp, and also in impetigo? 


Dr. J. U. Giesy (Salt Lake City, Utah): Re- 
ferring again to the subject of oxidation, I should 
like to ask Dr. Warnshuis if there may not be a 
possibility of what amounts to a protein stimu- 
lation of oxidation, not by a foreign protein but 
by the effect of the ultraviolet rays upon the in- 
tegral biochemistry of the skin cell. 

I mean there is a sufficient change produced in 
the protoplasmic content of the cell to cause a 
certain autoprotein absorption which stimulates 
the oxidation. 


Dr. N. H. Polmer (New Orleans, La.): While 
speaking of oxidation and the status of the pa- 
tient’s cell in cancer, I should like to call your 
attention to an excerpt from last Sunday’s Chi- 
cago Tribune, giving a report to the United 
Press of the research of Dr. E. McDonald, Di- 
rector of the Cancer Research Laboratories, 
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Graduate School of Medicine, University of 
Pennsylvania. This is what Dr. McDonald found: 
“In normal cells half of the absorbed glycogen is 
oxidized and half turned into lactic acid. In 
cancerous cells, for every thirteen glycogen mole- 
cules twelve are split up into lactic acid and only 
one is oxidized.” 

In his search for some form of therapy which 
will be more effective in the treatment of can- 
cer, he asked for an agent which will do four 
things: 

1. Normalize the breaking up of the body 
sugar. 

2. Normalize the blood alkaline state. 

3. Reduce high blood sugar, which he has 
found in cancer patients. 

4. Increase the cell’s calcium and reduce the 
cell’s potassium. 

He found that there was an increase of potas- 
sium and a body loss of calcium. 

It seems that we may be working along the 
right lines in stressing these problems and their 
bearing and response to ultraviolet radiation. Cer- 
tainly we should like to hear more about it. 


Dr. G. J. Warshuis (Cedarburg, Wis): This 
discussion has grown out so that it almost seems 
as though the paper has become the tail of the 
kite, and to attempt to discuss the many and 
important points that were brought up in the dis- 
cussion, I am afraid, would be a rather long 
drawn out and tedious proposition at this time. 

I was very glad to have Dr. Behneman’s ob- 
servations on some of the factors that would 
influence a clinical response that were not in- 
cluded among those I discussed, and some of 
these factors he mentioned certainly are not to 
be ignored. 

In a paper of this kind, of course, it would 
be impossible to attempt anything like a com- 
prehensive discussion of all the elements that 
enter into this problem. I merely attempted to 
select those factors that in my own clinical ex- 
perience have proved helpful in trying to give 
a patient an estimate as to just about what he 
could expect in the way of improvement from 
that sort of treatment, and, of course, in predicat- 
ing those results we have to take into considera- 
tion the other elements in the treatment that 
naturally follows. 

It is possible, however, to come to some con- 
clusion as to how important the ultraviolet is in 
attaining the desired results by comparing cases 
in which these other measures are used without 
the addition of ultraviolet with those cases in 
which other supportive measures are used and 
ultraviolet is used in addition. While it would 
require a pretty large series of cases perhaps to 
come to definite conclusions as to just how im- 
portant the ultraviolet is in obtaining those re- 
sults, nevertheless when you see two fairly simi- 
lar cases and one responds in a most remarkable 
way as compared with the other, I think those 
impressions are of scientific value. I think there 
has been a tendency, altogether too much, to 
rely on the statistical, the inductive method of 
arriving at our conclusions as to the value of 
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this or that measure, and not enough on our own 
natural powers of analysis. 

The question of whether the action of ultra- 
violet is an oxidizing or reduction action, as Dr. 
Bachem mentioned, | would answer by saying it 
is both, as paradoxical as that may seem. The 
point is that both in your reduction and in your 
oxidizing reaction, in both instances, we have to 
do with the inner change of the oxygen element 
and the breaking down of your complex protein 
molecule into the simple products of carbon diox- 
ide and so forth. This takes place largely by 
a process of reduction, 

The breaking down, for example of creatinin, 
which is quite a toxic substance and only occurs 
in increased amounts and is very seldom found 
except under pathological conditions, into creatin 
is a very simple reduction reaction. The differ- 
ence between the two is determined by the mere 
diffrence in a molecule of water. 

On the other hand, when these substances are 
reduced to their more simple form, the addition 
of oxygen again will make them more soluble 
and readily excreted. Of course, by these oxida- 
tion processes the electro negative balance is 
naturally increased, and it would seem we are 
adding to the acidosis rather than decreasing it. 
It must be remembered, however, there is a dif- 
ference between an acid compound which does 
not readily diffuse through your cell membrane 
and an acid compound like carbondioxide which 
is readily eliminated in the lungs. 

I do not know if that answers the question ex- 
actly, Dr. Bachem, but | think if you will analyze 
the process a little bit you will agree that we are 
justified in speaking of this process of catabolic 
metabolism as being both an oxidation and a re- 
duction process. 

In regard to the comparative merits of ultra- 
violet and x-ray in acne, that probably is largely 
a matter with which modality one is most familiar. 
I quite agree that the x-ray has given splendid 
results, but the reason | rather lean toward ultra- 


THERAPY, X-RAY, RADIUM 


July, 1932 


violet is that I feel we have an underlying 
dyserasia in acne, especially when you consider 
how commonly that is found in the adolescent 
period of life, and the ultraviolet would 
have a tendency to correct this dyscrasia more 
than the x-ray. The x-ray may be more effective 
in the immediate effect on the infection in the 
skin itself, but by using ultraviolet we are cor- 
recting the dyscrasia, and it would seem as 
though there is less likelihood to relapse, and 
recurrence will not take place so soon after ul- 
traviolet treatment as it does after x-ray. 

I have seen good results from the use of ul- 
traviolet with the water-cooled lamp under com- 
pression in athlete’s foot. There are other sim- 
ple germicides, however, topical applications that 
have proved equally efficient. It is certainly a 
much simpler method of treatment, but you can 
cure it with the water-cooled lamp. 

The point that the doctor brought out about the 
possible effect of the systemic action of ultravio- 
let to a protein sensitization is well established 
by experimental studies. DeGrouer has shown, 
for instance, in the study of the effect of ultra- 
violet on the Schick test, that use of diphtheria 
toxin following up the ultraviolet radiation acts 
very much the same as when the diphtheria toxin 
antitoxin is used. In other words, it substitutes 
to a certain degree for the antitoxin. 

There are a good many features about the 
clinical effects that we see from ultraviolet which 
correspond closely to your conception of the re- 
actions that take place as a result of colloidal 
shock or the injection of foreign proteins. There 
is no question but a certain amount of protein 
disintegration takes place in the skin, in the 
epidermal cells of the skin, under the action of 
these rays and sufficient of this can be absorbed 
to produce a foreign protein reaction. I know 
there are many other points about this discussion 
that I perhaps have passed over, not because 
they are not important but it is rather difficult to 
take up all those points in an extemporaneous 
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Diathermy is the application of the bi- 
terminal high frequency d’Arsonval current 
to the tissues. It produces, with opposed elec- 
trodes, a through and through pathway of 
heat. It is perhaps the most valuable single 
agent used in therapeutics, So many are its 
indications that, when named individually, 
they form an imposing list of pathological 
conditions amenable to treatment by this 
single measure. That method of presentation 
is apt to make a scientific physician skeptical 
that any single measure could be so widely 
indicated. When, however, it is recalled that 
all repair materials are conveyed to injured 
tissue by the active circulation, and that all 
defensive agents against bacterial invasion are 
also contained in the blood stream, it will at 
once be evident that any agent capable of 
markedly increasing the active circulation 
should have manifold indications. 


History 


The development of high frequency cur- 
rents based on the original experiments of 
Faraday in the production of alternating, in- 
duced currents, took place mainly in the last 
decade of the previous century. d’Arsonval, 
Tesla, Nagelschmidt and others worked out 
the principles which are included in the mod- 
ern diathermy apparatus. The first ten years 
of the present century witnessed the begin- 
ning of the applications of these currents to 
living tissue. Crude as was the apparatus then 
available, distinct heating effects were pro- 
duced, with improvement noted in many con- 
ditions accompanied by impaired circulation. 
During the early part of the second decade 
We note especially, improvements in apparatus 
and engineering accomplishments which 
brought forth the multiple spark gap and rela- 
tively undamped oscillations. 

Then came the vast clinical experience in 
the treatment of veterans of the World War 
which established many technics of proven 
clinical value. Since that time we have wit- 
nessed the extension of diathermy to the 
treatment of many diseases of the special 
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senses, of pneumonia and lastly the technic 
of general hyperpyrexia in the treatment of 
dementia paralytica. 

The development of the cutting current as 
another addition to the surgical uses of high 
frequency current is also a very recent ac- 
complishment. 

That the value of diathermy as a thera- 
peutic agent has been accepted somewhat 
slowly by the general profession, is due to 
several reasons. In the first place, far too 
many of the papers read in electrotherapy 
meetings were concerned with a few spectacu- 
lar case reports, instead of large series with 
controls. The results obtained often seemed 


‘impossible to the physicians not thoroughly 
grounded in the physiological effects of these 
measures. Not knowing them, the profession 
has over emphasized what little psychological 
effect they may occasionally produce. Next 
we have the exaggerated claims for the use 


of individual instruments made by the “high 
pressure” salesman who, at the same time, is 
apt to minimize to the doctor the technical 
knowledge essential for good work. As we 
shall later see, the calculation of the proper 
diathermy dosage is based upon many factors 
of which the mechanical running of the ma- 
chine is but a minor part. It is as poor a 
policy for the physician to attempt to use 
diathermy, with only such directions as the 
salesman has given him, as it would be for 
the surgeon to operate by a technique given 
him by the salesman of surgical instruments. 
Yet thousands of physicians have done just 
this, and it is no wonder that many disap- 
pointing results have been reported. Then we 
have the use of diathermy by men who may 
be renowned specialists in their own fields, 
but who attempt the use of these measures 
with no special knowledge as a background. 
When the almost inevitable failure ensues, the 
testimony of these men carries weight due to 
their general reputation, rather than that 
which should be accorded it, as a beginner in 
this special field. And fortunately we have, 
though rarely, the snap judgment condemna- 
tion of a measure unsupported by any 
knowledge or experience with it. In spite of 


421 


422 


all these drawbacks the value of diathermy, 
when applied by those with adequate training, 
has been established as of value in the minds 
of an ever increasing portion of the medical 
profession. 


Physics and Physiological Effects 


There are but two fundamental electrical 
currents, direct and alternating. The various 
modifications of these two current types may 
produce chemical, mechanical and thermal 
effects in the tissues. The first effect, chemi- 
cal, is produced only by the constant or gal- 
vanic current, because it is due to the con- 
centration of one type of ion in the tissues 
under the negative or positive electrode. 
Mechanical effects may be produced by the 
modifications of either the direct or alternat- 
ing currents. They are due: 1. To the irrita- 
tion of the specialized motor nerve endings, 
or the muscle fibers themselves when de- 
prived of their nerve supply. The interrupted, 
wave and sinusoidal galvanic, and the faradic 
current all act in the first instance while the 
faradic is incapable of producing response in 
the muscle fibers themselves. 2. By cellular 
and mass compression, indirectly due to the 
muscle contraction just mentioned, or directly 
as with static. Thermal effects are produced 
in any real amount only by the high frequency 
currents, and are due to tissue resistance to 
their rapid oscillations at high voltage. The 
d’Arsonval biterminal current, by means of 
which diathermy is obtained, alternates about 
a million times a second at a voltage of ten 
to thirty thousand. Being alternating, no 
chemical effects can be produced, and all 
mechanical stimulation producing muscle 
contraction ceases, when the frequency 
reaches above ten thousand per second. The 
only effect, therefore, is the production of 
heat and the tissue changes incident thereto. 
The apparatus is supplied by 110 volts, 60 
cycle alternating current. If direct current 
only, is available, a motor generator to pro- 
duce an alternating current is necessary. As 
the a.c. current is led into the machine it is 
first passed through a series of choke or re- 
sistance coils at the rheostat. This may 
roughly be considered to govern amperage of 
the current led into the primary coil. Here 
the voltage is raised in the primary circuit 
but the frequency is not affected. In the high 
frequency circuit are placed condensers and 
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resistance in the circuit, when opened it com- 
pels the current to pile up in the condensers 
until it has sufficient voltage to jump the gap. 
In the modern types of multiple gap, the spark 
is finely divided and almost continuously sets 
up a tremendous number of oscillations which 
increase the frequency to the desired amount, 
and again raise the voltage. Another device 
the milliampere meter, records the number of 
milliamperes passing through the circuit in 
which the patient is included. It does not tell 
us the amount of internal heat produced. As 
the heat gradually increases in the pathway 
of the tissues between the electrodes, there 
follows a dilatation of capillaries and of the 
smaller arterioles. This represents nature’s 
efforts to dissipate heat and prevent tissue 
damage, and is in itself usually the object of 
the treatment. Through the thinned walls and 
increased intracellular spaces of the dilated 
capillary, a greatly increased amount of 
nutrient serum escapes to bathe the surround- 
ing tissue cells. The process of osmosis is 
made more easy, as is also the migration of 
phagocytes into the tissues, where infection is 
present. By this means as stated in the be- 
ginning of the paper, tissue repair, glandular 
activity and defense against local infection 
are all greatly eliminated. 


Technic 

There is a wide variety of acceptable meth- 
ods for localizing heat within the tissues, 
which in itself adds no little interest to work 
with this current. The principles, however, 
that must be followed are quite rigid, and the 
proper calculation of both technic and dosage 
is often no easy matter. 

Electrodes of many types are used. For the 
majority of our work we employ flexible com- 
position metal, cut in suitable sizes and shapes. 
This metal is obtained in various thicknesses, 
such as 16, 18, 20, and 22 gauge. The medium 
thickness is usually to be preferred. Quite re- 
cently a new and very thin sheet of aluminum, 
the so-called Dr. Huth’s Diathermy Metal, 
has been placed on the market, with certain 
advantages in the treatment of small joints. 
Some workers interpose saline soaked cellu- 
cotton, gauge or absorbent cotton, and occa- 
sionally moistened chamois between the elec- 
trodes and the skin. We do not use any such 
material except in the intensive treatments to 
produce general hyperpyrexia. It is still felt 
that a heavy shaving soap lather, applied to 
the surface of the electrode is the best contact 
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medium. Others use gelatinous substances, 
plain water or dry electrodes. The lather will 
be found sufficient to maintain contact in most 
uneven surfaces and permits of a more rapid 
increase in the current than any other method. 
Opposed plates are always to be preferred 
for through and through heating effects. 
Where it is desired to localize the heat in one 
area close to the surface, a smaller electrode 
may be placed over it, plates or cuffs used on 
either side or a movable glass condenser may 
be used as the active electrode. 

It should be here noted that the flat fiber 
pads supplied by most manufacturers make 
ideal dispersive electrodes, but should never 
be employed for autocondensation, where the 
dielectric space, provided by the autocon- 
densation mattress, is essential. Both con- 
denser and solid electrodes are employed in 
cavity work. When increasing the current the 
spark gap alone is usually regulated, the rheo- 
stat having been previously set to the point 
which will provide a smooth running gap at 
‘the desired milliamperage. 


Dosage 


The most important factor in dosage is the 
density of the current. This is calculated by 
the number of milliamperes divided by the 
square inch area of either electrode. It is cal- 
culated on the smaller if they differ in size. 
The maximum safe current density when 
everything is favorable is 100 per square inch. 
Usually, however, the patient will tolerate 60 
to 75 rather better. 

There are several conditions in which it is 
advisable to reduce this current density to 
nearly one-half that mentioned: 1. Where 
the circulation is impaired, as in arterio- 


sclerosis, endarteritis, or masses of scar tissue. 
2. Where the tissue pathway consists of a 
large proportion of bony tissue, as in passing 
the current bilaterally through ankle or knee. 
3. Where the distance between electrodes is 
short as in an anterio-posterior application to 
the wrist. 4. When for any reason whatever, 
local or general, the patient is unable to in- 
form the operator of undue accumulation of 
heat. It should be kept in mind that two or 
three of these reasons for reducing current 
density may occur together. 

Having mentioned the cautions which re- 
quire reduction of dosage, in this connection 
two other situations come to mind for 
anatomical reasons, namely, diathermy of kid- 
ney and brain, in which very low dosage if 
any, is indicated. The real contraindications 
for the use of diathermy are only two. First, 
the liability of producing hemorrhage when 
vasodilatation occurs and, second, free pus 
without drainage. In addition it should be 
stated that the growth of a malignancy would 
probably be stimulated by diathermy, al- 
though its analgesic effects might be needed 
in spite of this possibility. The average treat- 
ment is twenty to thirty minutes, taking two 
or three minutes to slowly increase the cur- 
rent to maximum, and one or two minutes in 
its reduction. 

In conclusion it should be kept in mind that 
diathermy other than in pneumonia, seldom 
constitutes a complete physiotherapy treat- 
ment. In most cases, some type of surface 
heat is first applied, and then some form of 
decongestion used following diathermy. It is 
already certain that this therapeutic measure 
will be found to be of increasing value as it 
is more and more widely employed. 


The intelligent use of ultraviolet rays in 
the treatment or prevention of disease calls 
for certain qualifications on the part of those 
administering this form of treatment, just 
as other forms of treatment require special 
knowledge. This applies with equal force 
whether the disease under consideration 
manifests itself in one part of the body or 
another. 

In order to treat a sick individual intel- 
ligently and successfully the physician (the 
term physician is used to mean anyone who 
treats disease of any kind) must have a 
clear mental picture of that patient in health 
and disease, and a very definite understand- 
ing of the particular disease for which re- 
lief is sought. Again this applies equally to 
Stomatology and other branches of the heal- 
ing art. 

A definite realization that oral diseases, 
whatever their nature, are not strictly local 
diseases, is paramount to success. In the 
very nature of things there can be no such 
thing as a strictly local disease, nor are the 
effects of any disease or lesion altogether 
local. Therefore when the stomatologist, or 
dentist, if you please, or anyone else, at- 
tempts to diagnose or treat any oral lesion, 
he is dealing with a sick individual and not 
just a certain portion of him, something 
apart from the rest of the body. 

A patient suffering from typhoid fever, or 
other febrile disease, may lose his hair. How 
perfectly foolish it would be to treat that 
patient for alopecia and neglect the general 
systemic condition. No more illogical, this, 
than some things we see done, where the 
principle manifestation may be in_ the 
mouth. 

Yet another pre-requisite to intelligent 
treatment is a knowledge of physiology and 
general pathology, and the other allied sci- 
ences, in order to distinguish clearly be- 
tween health and disease, and recognize the 
symptoms of disease, and make proper 
evaluation thereof. 
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In addition to a knowledge of general 
pathology, a thorough understanding of the 
special pathology of the mouth and all of 
its associated parts is of the utmost impor- 
tance. 

It is not enough to recognize that struc- 
tures are not in a state of health, but it is 
important to understand what is going on, 
and why. A good understanding of the 
pathopoiesis in any given case is necessary 
to intelligent diagnosis and _ treatment, 
whether ultraviolet rays or other methods 
be used. 

Examination and Diagnosis 

Careful examination and a diagnosis made 
in the light of present day knowledge, is the 
first step in determining what method of* 
treatment is best suited in any given case. 
It is significant that exactly the same bio- 
logic principles and laws govern in the 
mouth as in every other part of the body 
and yet this fact is apparently overlooked 
by so many. 

Unfortunately, examinations, too often, 
are rather perfunctory, and the diagnosis 
amounts to little more than “snap judg- 
ment.” By way of illustration attention 
might be called to that overworked mis- 
nomer “pyorrhea,” a term erroneously used 
to cover such a multitude of lesions, diag- 
nosis of which is made so often by merely 
glancing into the mouth, and which certain 
manufacturers can diagnose in “four out of 
five” without even seeing the patient. 

I am calling attention to these things be- 
cause I believe they should be spoken of. 
It is very plain to anyone giving the subject 
careful thought that the dentist must have 
the same fundamental training as other 
branches of medicine in order to intelligent- 
ly treat diseases of the oral cavity. It is 
equally apparent that the physician whether 
in general practice or any of the other spe- 
cialties, needs some training in stomatology. 

Speed the day when the two professions 
will be re-united so that all who treat dis- 
eases of any kind, or part, shail have the 
same basic training before going into the 
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specialties. When the medical and dental 
professions become sufficiently awakened to 
the importance of this, our medical and den- 
tal schools will be obliged to meet the sit- 
uation, which by the way is not an insur- 
mountable one. 

The use of any therapeutic agent by rule 
of thumb too often results in failure, not 
because of the agent used, but due to a lack 
of an intimate knowledge of the means em- 
ployed, its possibilities and limitations. 

Ultraviolet rays have certain definite bio- 
physical or biochemical effects when the 
animal organism, or living tissues, are ex- 
posed to them. Medical and dental litera- 
ture is replete with reports of the findings 
of research workers in this and other coun- 
tries. 


Bio-Physical Effects 


Certain properties of these rays have been 
well established and will be merely men- 
tioned here. Their calcium and phosphorus 
fixing powers and vitamin D activation have 
been well established. In other words they 
are anti-rachitic in effect. Phagocytosis is 
increased as shown by many observers.” 
©). Stimulation with resultant in- 
crease of capillary circulation follows irra- 
diation.”” The rays are highly bac- 
tericidal to micro-organisms coming into op- 
tical contact.”. Ultraviolet rays have anal- 
gesic properties. The shorter wave-lengths 
are highly cytocidal. 

Many claims for the curative powers of 
these rays, some of them bordering on the 
ridiculous, have appeared in the literature. 
However, the well established properties 
and effects mentioned above will suffice for 
our consideration. 

With a knowledge of such effects and a 
diagnosis carefully made, the stomatologist 
should be able to determine whether or not 
ultraviolet ray therapy is indicated. 

The fact that the mineral metabolism is 
disturbed in so many diseases of a deficiency 
nature makes this form of therapy of value 
in caring for such patients. 


Types of Oral Diseases 


Periodontal diseases in which there is a 
destruction of the alveolar process of the 
maxillary bones, or mandible, may be sup- 
purative or non-suppurative, depending 
upon whether or not the lesions have be- 


come infected with pyogenic micro-organ- 
isms. 

We may divide periodontal diseases for 
the purpose of this study into two classes. 
First, those in which osteitis develops as a 
result of local irritation. Secondly, those in 
which no such local irritants are present but 
where there is a persistent, progressive ab- 
sorption of the alveolar processes; namely, 
a true osteomalacia —a deficiency disease. 
In both types of cases, ultraviolet therapy is 
of benefit when given its proper place in the 
treatment. 

Like elsewhere in the body, the bones of 
the alveolar process of the jaws are very 
susceptible to irritation. In other words 
Nature will absorb the bones in an effort to 
get away from an irritant. Therefore it is 
essential that all irritants be removed be- 
fore we can hope to get results in treatment 
of periodontal disease. 

All overhanging or poorly contoured fill- 
ings of teeth must be replaced by properly 
contoured and finished restorations. When 
I speak of the contour of artificial restora- 
tions, I mean to convey this thought. In 
just so far as the artificial restoration fails 
to restore to the minutest detail the contour 
and anatomical detail of the natural tooth, 
the whole operation is a failure. 


The same is true of artificial crowns 
whether of gold or any other material. <A 
poorly fitted, or contoured crown is a men- 
ace while a properly fitted and contoured 
crown is an exceedingly valuable substitute 
for the natural tooth and one that harbors 
no danger to the patient. 

Unfortunately there are many artificial 
c-owns that are a menace. This does not 
inean that every gold crown is of that type. 


It is a tragic fact, however, that some phys- 


icians are unable to distinguish between 
artificial crowns, bridges or tooth restora- 
tions that are of the highest type, rendering 
a valuable service, and those that are the 
worst possible menace to health: veritable 
cesspools which insidiously kill the patient 
by inches. 

What is still more tragic is the fact that 
so many dentists are apparently unable to 
distinguish between a high type of artificial 
restoration and those of a lower type, and 
are advocating the wholesale loss of teeth 
just because they can see gold in the mouth. 
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Calculus a Factor 
Deposits of calculus, either salivary or 
serumnal, upon the roots of the teeth, are a 
frequent cause of periodontal disease. Very 
often this is not visible but lies under the 
free margin of the gum. No such case will 
get well until a thorough curettment of all 
exposed root surfaces is accomplished. 
Irritants having been removed so that the 
traumatized tissues can heal, the proper use 
of ultraviolet rays will hasten the regenera- 
tion of the bones and the return to normal 
of the overlying gum and muco-periosteum. 


Local and Systemic Treatment 

Local irradiation, by means of suitable 
speculae and applicators, is indicated for its 
stimulating effect and the greater flow of 
blood to the parts which follows, thereby 
overcoming congestion and the train of 
consequences which result from sluggish cir- 
culation. 

Body irradiations are of benefit for rais- 
ing the general resistance and calcium fixa- 
tion in the rarified bones. , 

In cases such as we have been discussing, 
pyogenic infection is frequently a complica- 
tion. The shorter rays, especially (rays of 
short wave length), are bactericidal to a 
marked degree. Consequently irradiation of 
the infected areas will reduce the number 
of infecting organisms by destroying those 
bacteria coming into optical contact with 
the rays. However, this effect is limited by 
the very slight powers of penetration of 
the rays so that no great reliance can be 
placed on destroying any but surface bac- 
teria by local irradiations. The increase in 
the number of phagocytes in the field, I be- 
lieve to be of far greater importance. Bone 
that is completely destroyed will not be re- 
built. 

It should be said, however, that when the 
organic matrix of the bone has not been 
completely lost, the use of ultraviolet rays, 
both locally and general body treatments 
will promote recalcification. 


Osteomalacia 

A far more serious and complicated dis- 
ease of the periodontal structures is osteo- 
malacia, technically spoken of as periodon- 
toclasia. Here we may find no signs of in- 
fection ; no pockets around the teeth; no ap- 
parent irritations. Frequently the condi- 
tion is seen in mouths that hygienically are 
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all that could be desired. This is truly a 
deficiency disease and no amount of local 
treatment will stop its steady progress. The 
teeth may loosen and be lost, and the ab- 
sorption goes on until the alveolar ridges 
of the jaws are more or less completely de- 
stroyed. 

Artificial dentures placed in the mouth of 
such patients become loose due to further 
absorption of the bones. Abrasions of the 
muco-periosteum occur under artificial den- 
tures due to uneven absorption. The whole 
picture is a rather discouraging one to the 
patient as well as to the stomatologist, for 
all of this may take place while the patient 
is apparently in good health. 

Such individuals are really suffering from 
a calcium and phosphorous deficiency and 
Nature is drawing upon the most available 
source of supply, viz., the bones. In earlier 
writing I have called attention to the high 
vascularity of these bones as the reason for 
their mineral contents being more readily 
absorbed than those of the denser bones.“ 

Whether this disturbance of the mineral 
metabolism is caused or aggravated by a de- 
ficient diet, a lack of the vitamines or sun- 
shine, pregnancy or lactation, the effect 
upon the bones of the jaws are the same, 
and if the disturbance is severe enough all 
of the bones will be affected. 

Ultraviolet radiation is used in such cases 
for their antirachitic powers, primarily. Ir- 
radiating the skin, that is, general body ir- 
radiation, will restore a lowered mineral 
metabolism to normal, provided of course, 
there is not some other underlying cause for 
the disturbance. 

A diet sufficient in the mineral elements 
and vitamins must be provided if results 
are to be permanent. It is significant, how- 
ever, that in most cases, it is the patient’s 
inability to assimilate the mineral elements, 
rather than a lack of them in the diet which 
needs to be remedied. 

Local irradiation of the mucous surfaces 
over the alveolar processes is of benefit in 
stimulating the bone cells to greater activ- 
ity in depositing new bone material in the 
rarefied areas. Beyond their stimulating ef- 
fect I do not believe that local irradiation 
is of value in this type of case, but clinical 
experience has shown that proper irradiation 
of the body surfaces does have a marked 
effect, so that rarefied and weakened bones 
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regain their normal density and ability to 
support the teeth. 

It is only reasonable that unless the pa- 
tient’s mode of living can be so changed as 
to effect favorably the metabolic processes 
the treatments must be continued regularly 
and indefinitely. 


Vincent's Disease 

Both local and general irradiation is ad- 
vantageously used in the treatment of Vin- 
cent’s stomatitis and angina. Here again 
the increased phagocytosis is an important 
factor in overcoming the infecting organ- 
isms. Vincent’s spirochete and the fusi- 
form bacillus, being anaerobic organisms, 
are adversely affected as a result of the in- 
creased oxygen carrying capacity of the 
blood following irradiation of the skin.” 
The coagulation time of the blood is length- 
ened in this disease. Ultraviolet irradiation 
of the body surfaces decreases the clotting 
time.“) This is very valuable in acute cases, 
in some of which the danger from hemor- 
rhage is a serious one. This result is prob- 
ably due to lowered calcium balance. 

The application of the rays directly to the 
lesions in the mouth is highly beneficial. 
The direct bactericidal effect is undoubtedly 
of some importance, but I believe the oxi- 
dizing reaction as described by Eidinow™ 
to be the principal factor in the destruction 
of the infecting organisms. 

The stimulating effect, when applied lo- 
cally, upon tissues in a state of lowered vi- 
tality is beneficial in raising the resistance 
and recuperative powers of the structures 
directly involved. 

In this disease we have one in which all 
four methods of treatment is called for, viz., 
medicinal, dietetic, surgical and physical, no 
one of which will take the place of the 
others. 


Surgery and Ultraviolet 

In conjunction with surgery there is a 
place for ultraviolet ray therapy, both pre- 
operative and post-operative. The danger of 
post-operative hemorrhage is greatly re- 
duced in patients showing an increased co- 
agulation time by giving a few body irra- 
diations before operating. Secondary post- 
operative hemorrhages are controlled by 
general irradiation very successfully in some 
cases. I do not believe that local irradiation 
of the bleeding wound is of any value, al- 
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though there are many physicians who ad- 
vocate this procedure. 

In spite of the power of the rays to in- 
crease the calcium content of the blood, 
thereby shortening the coagulation time, 
other well established methods of accom- 
plishing the same end should not be over- 
looked. 


Dental Caries 

While there is much about the etiology 
and pathogenesis of dental caries that is as 
yet not understood, we do know that this 
disease is subject to the principles of sus- 
ceptibility and immunity, just as other and 
better understood diseases. Just what in- 
fluence calcium, phosphorus and other min- 
eral concentrations of body fluids has on 
susceptibility and immunity to caries has 
not been determined. That it has an im- 
portant bearing, I believe. Clinical evidence 
seems to point that way. 

At least I have been able to change ex- 
treme susceptibility to a much lesser sus- 
ceptibility by systematic exposure of the 
body to ultraviolet rays within a period of 
weeks or months. What the future holds 
in this direction only time and further stud- 
ies will tell. 

There are many mouth lesions that might 
be mentioned specifically in which this form 
of treatment is indicated, I shall not do so. 
I have tried to show the type of diseases 
where it is of benefit, rather than minutely 
differentiated variety. After all one’s abil- 
ity to use this or any other remedy success- 
fully depends upon his having a knowledge 
of the basic principles and a faculty for rea- 
soning things out for himself. 


Application and Dosage 

The fractional irradiation method seems 
to be preferable to exposing the entire body 
at each treatment. The exposure should be 
such as to stay below the tanning dose. 

If there is evidence of tanning of the skin 
it is better to change to some other part 
of the body in order to have the skin re- 
main light sensitive. Then in a few days 
the same area can be exposed again. Ifa 
larger area, say, the chest and back are ex- 
posed each time, giving a correspondingly 
smaller dose on each surface, light sensitiv- 
ity is not nearly so apt to be lost as when 
a smaller area is given a heavier dose. A 
first degree erythema dose should not be ex- 
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ceeded when used for the purpose here con- 
sidered. Intensity of the rays and distance 
from source of the rays will determine the 
length of exposure. 

Either the air-cooled quartz-mercury arc, 
or the carbon arc, are the most convenient 
source of the rays for general body treat- 
ment. 

The local application of the rays, within 
the mouth, is technically much more diffi- 
cult. The rays should be directed as nearly 
as possible at right angles to the surface 
under treatment. Dehematization of the 
area is advisable in many cases and should 
be accomplished by pressure rather than the 
use of drugs. 

Speculae of various shapes and sizes, and 
quartz applicators of special design are nec- 
essary to reach the parts desired. The use 
of photo-sensitive dyes in very dilute solu- 
tions is probably of benefit. However, Eidi- 
now,’ has shown that these agents lose 
their ability to unite with the bacteria in 
the presence of serum due to their greater 
affinity for the proteins and colloids of the 
serum than for the bacteria. Hence the 
value of photo-sensitive dyes for enhancing 
the bactericidal effect of the rays within the 
mouth is somewhat questionable. Stimula- 
tion is readily accomplished when the struc- 
tures are kept relatively free from mucous 
and saliva. 


The dose depends upon the reaction de- 
sired. Sometimes a mild and at other times 
a severe reaction is desirable. I frequently 
give a third or fourth degree erythema dose 
to advantage. 


It is impossible to give definite rules for 
length of exposure inasmuch as generators 
and applicators vary so much in efficiency. 
In a former paper on the subject I have de- 
scribed in detail how to measure the dose 
of the water-cooled generator in volt-sec- 
onds."” TI believe I am the first to have de- 
scribed any method of measuring or dupli- 
cating dosage. 


The water-cooled generator is the most 
practical for irradiating structures within 
the mouth, as it is for treatment of any of 
the: body cavities. Another advantage of 
this type of generator for local treatment, 
over the air-cooled or carbon arc, is that by 
operating the generator at a lower temper- 
ature the rays of shorter wave lengths are 
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emitted. These rays are highly stimulating 
and are advantageously used in many cases. 


Summary 


Ultraviolet ray therapy is one of several 
valuable means of treating diseases of the 
oral cavity. 

A thorough knowledge of their biologic 
effects and a keen perception of the pathol- 
ogy involved is necessary for intelligent and 
successful use of this or any potent remedy. 

Some periodontal diseases are primarily 
deficiency diseases, while others are com- 
plicated by a disturbed mineral metabolism. 

Benefits from ultraviolet treatment are 
both direct and indirect. 

Not all oral lesions call for ultraviolet ray 
treatment; in many instances treatment calls 
for a combination of dental prophylactic 
preparation prior to irradiation, or the as- 
sociation of medical aid in the management 
of stomatologic pathology. 
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CANCER AND MODERN METHODS plished toward a better understanding and 


OF CONTROL control of this malady. . 
It is today conceded that malignancy is 


Our helplessness when confronted with a ay abnormal process the virility of which 
full-blown cancer situation has so indelibly depends on the disobeyance of recognized 
impressed itself upon the collective minds  piologic laws. Cytologic studies have con- 
of the medical profession that its eradica- firmed the amicrobic nature of this disease, 
tion has become the outstanding purpose of ts anarchistic tendencies. From the very 
modern medicine. Its insidious onset, its onset of organized research, opinions have 
progress against all opposing medicaments, gradually converged to two phases of the 
the inevitable invalidism and suffering of its problem: the discovery of its cause and the 
victims — the living martyrdom — has sur- eradication of the neoplasm. With the reali- 
rounded the cancer patient with an aura of zation of the Gargantuan task before them, 
tragedy, the pathos of which has challenged a natural and perhaps a protective corollary 
the unified efforts of modern science to in- has grown out of this endeavor, namely, 
creased action. Compared to many of the that prevention by early recognition is of 
unconquered maladies with which the pro- paramount importance. This, the statistical 
fession has actively concerned itself, noth- phase, has developed today into one of the 
ing so depressing — nothing so unspeakably most important defenses against the spread 
agonizing and intolerable to patient, family of cancer. 
or physician — has ever confronted the heal- In spite of the tremendous offensive di- 
ing art. To conquer this protean malady, rected against the nature of this malady, an 
researches vast in character and detail have offensive which involved the unified forces 
been instituted. Much has been accom- of the chemist and biochemist, biologist, 
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physicist and biophysicist, and perhaps 
many other intricate branches of science, 
nothing has been specifically isolated from 
the terrain of this disease. The cause of 
cancer is still unknown. Theories and coun- 
ter theories have momentarily held our at- 
tention, only to have sunk back into desue- 
tude and rejection. Ever so often therapeutic 
suggestions have flashed before the profes- 
sion only to fall back into the limbo of false 
hope. Science has experienced setbacks, but 
its morale has been strengthened by many 
minor victories, sharp skirmishes, and sev- 
eral victories of a major nature. In the field 
of serology at least 26 cancer reaction tests 
are now recognized, the majority of them 
having been either discredited or not fully 
confirmed. 

The vaunted Abderhalden test which 
based its action on the assumption of the 
presence of specific ferments, has been so 
thoroughly discredited that it is only men- 
tioned because of the high hopes that it 
created for a period of time. Unconfirmed 
also is the test of Pfeiffer” who claimed to 
have demonstrated specific anaphylatic bod- 
ies in the serum of cancerous individuals. 

There are grounds to support the probab- 
ility of changes in the colloidal composition 
or characteristics of the blood serum in the 
presence of malignancy. McDonagh in his 
volumes, The Nature of Disease, has devoted 
at least four chapters to the exposition of 
the changes in which the static and dynamic 
structures of the body undergo in the pres- 
ence of chronic irritation. He points out 
that the defensive mechanism of the cell un- 
dergoes certain changes, “brought about by 
an excitor taxing the defense resources of 
the cells affected or by the local production 
of anaerobic conditions, which later can con- 
ceivably occur in the absence of an irritant 
or excitor.” This theory is in accord with 
Warburg’s work, which showed that can- 
cer cells have a manifold capacity over nor- 
mal cells, even when the latter are at work, 
to form lactic acid from glucose. 

Several reactions based upon colloid 
phenomena have been contributed to the 
cancer problem, but their authenticity is still 
doubtful. The Ascoli-Izar® “Meistagmin 
Reaction” bases its value upon its ability to 
demonstrate a reduction of surface tension 
when malignant antigen is mixed with an 
equal amount of the patient’s serum. Many 
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have claimed fairly reliable results but its 
disadvantage is perhaps in the meticulous 
technic that must be observed to overcome 
the possibility of error. 

The flocculation tests of several investiga- 
tors have shown great promise. Fry’s™ sa- 
line emulsion of the acetone-insoluble and 
alcohol-insoluble substances of tumor tis- 
sues in the presence of tested sera’s has 
shown in 494 cases of malignant disease a 
positive reaction in 72.3 per cent, while 77.3 
per cent, of negative reactions were en- 


countered in 506 control patients. The 
Gruskin™” test appears to possess the 
greatest possibilities. Basing con- 


ception upon the assumption that each cell 
in the ordinary course of normal cell growth 
produces a lysin for another type of cell, 
Gruskin attempted to produce lytic agents 
by inoculating animals with purely embry- 
onic cells, epithelial cells in the case of car- 
cinoma and connective-tissue cells in the 
case of sarcoma. The amboceptors thus pro- 
duced are utilized for the production of 
specific flocculation with serum from cases 
of malignant tumors. The results have 
shown a high degree of specificity for this 
flocculation test. 

No less than the serologist and cytologist, 
the clinician has concerned himself with the 
problem with equal intensity. By his great- 
er orientation with the problem, his defenses 
have been markedly increased. For the in- 
sidious nature of its onset the clinician has 
at his disposal a potent ally in the x-ray. 
The fluoroscope and the roentgenogram are 
today recognized for their supreme visuali- 
zation possibilities in regions where the eye 
is not able to penetrate. The pathologist 
with the aid of the microscope is able to de- 
tect the aberrations of the micronic cell and 
and to thus differentiate the normal from 
the pathological structure. The importance 
of the biopsy test and the x-ray is today 
universally recognized and has the same re- 
lation to our problems as the advance 
guards of an army or perhaps the mobile 
units of the air force to the main body to- 
ward its rear. 

The greatest advances, undoubtedly, have 
here been achieved by means of radiation 
and surgery. Although no decisive victories 
have been obtained, the high orientation of 
present-day technic in the fields of x-ray, 
radium and surgery bespeaks for a more 
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optimistic outlook for future sufferers. 
Moreover, the additional feature of intensive 
educational propaganda recently initiated by 
cancer control organizations has been a vital 
factor in the reduction of the morbidity and 
mortality of many an active cancer situation. 
The lay world has become more cancer- 
minded and the profession more cancer 
oriented. Constant warnings of the fatal 
consequences of procrastination have result- 
ed in the saving of many lives and economic 
distress. 


The dual possibilities of x-ray — thera- 
peutic and diagnostic —are today utilized 
on a larger and indeed a better controlled 
scale than ever in the history of its practice. 
It is an agent who’s forces can be directed 
for great good and for irretrievable harm. 
In the hands of the ignorant it has provoked 
untoward effects; in the hands of experi- 
enced roentgenologists the results achieved 
have often been dramatic. Our control of 
the cancer situation has further been forti- 
fied by the recognition of the gradient resis- 
tances assumed by the neoplasm toward ra- 
dium or x-ray. By means of biopsy studies 
a therapeutic classification has been recog- 
nized for the better control of the treatment. 


That radiation therapy has certain advan- 
tages over scalpel surgery has long been 
recognized. Undoubtedly many in the pro- 
fession have been influenced by the non- 
traumatic, non-scarification effects of the 
roentgen and gamma rays in favoring the 
latter method to the exclusion of the former. 
Many experienced surgeons have discovered 
vital objections to surgery on account of its 
high mortality. Findley“ elsewhere in this 
issue, places radiation above surgery on the 
basis of statistical results obtained by both 
methods. Unfortunately, the finality of his 
stand regarding surgery as a whole is due 
to an obvious error in his surgical orienta- 
tion. Surgery is on the crest of a new ad- 
venture that promises most decisive results. 
We refer to the new surgery — electro- 
surgery — now exploited by Howard Kelly 
and Ward, Keysser, Doyen, and Clark. The 
decisive possibilities of electrosurgery have 
now reached a new note, a therapeutic cres- 
cendo, in the form of the sustained high fre- 
quency cutting current — electrotomy. 
Extirpation of deep seated neoplasms can 
now be obtained with as safe a facility as by 


the orthodox scalpel, providing, of course, 
that the operation is performed by an ex- 
perienced surgeon. It has advantages over 
the scalpel and electrocautery in that it pro- 
duces a minimal of bleeding and scar tissue 
formation, healing by first intention, pre- 
vention of shock and the closure of the 
lymphatic circulation, thus insuring against 
metastasic dissemination. 

The management of cancer requires today 
a high orientation in all branches of medi- 
cine. The problem is so inter-related that 
it has assumed a specialistic nature. Until 
the future points out a more specific route 
it will remain a problem best controlled by 
the highest co-operation of the internist, sur- 
geon and radiologist. 
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ADVANCES IN ULTRA-HIGH 
FREQUENCY RADIATION 


Ever since medical high frequency currents 
demonstrated their deep heating properties 
continual investigations have been carried out 
to prove the reconstructive values of this type 
of treatment. Initiated by d’Arsonval,” it 
was discovered that currents reversible above 
5000 cycles per second not only diminished 
the neuro-muscular contraction of tissues, but 
that in proportion as the frequency of the 
current was raised a strange sensation of heat 
was evoked. Since then a restless progress 
has been observed within the ranks of those 
interested in this particular field of study. 
Side-by-side with the increasing knowledge 
regarding its physiologic and lethal properties 
definite progress has been attained in relation 
to the physical nature of high frequency cur- 
rents. It is now realized that its destructive 
action is based upon physical effects produced 
by currents related to the electromagnetic 
spectrum, designated as_ radio-frequency, 
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rather than to those allied with the so-called 
ordinary electrical currents. 

Undoubtedly, the potentialities of this 
spectral region have in recent years demon- 
strated great possibilities for both economic 
or therapeutic use. In its medical application 
its usefulness became proportional not only 
with wider clinical experience, but, perhaps in 
a greater measure, with evolutionary innova- 
tions in the electrical circuits that entered into 
the construction of the new apparatus. Sev- 
eral distinctive modifications have taken place 
in high frequency instruments. The con- 
denser field as produced by the early 
d’Arsonval solinoid type, soon was replaced 
by the higher frequency and lower potential 
currents of the Nagelschmidt variety, and this 
in turn by the more recent variations which 
have emphasized modifications in spark-gap, 
amperage and frequency. 

Within the past few years additional modi- 
fication in circuits, those designated medically 
as ultra-high frequency currents, have pro- 
voked considerable comment, because of the 
striking and unexpected physiological and bio- 
logical effects produced by electromagnetic 
waves of the frequency of 50 metres and 
under. In physical make-up, the nature of this 
circuit is a radical departure from the one 
utilized in average so-called diathermy outfits. 
In order to provide a readily controlled high 
range of frequency, it has been found desir- 
able to incorporate vacuum tube oscillations, 
so modified by the interposition of a control 
element or grid as to permit an increased sen- 
sitivity of the field. This regulates continually 
and uniformly the power of a direct current 
supply in accordance with the need of the 
oscillatory circuit, and has given us a method 
of generating a continuous train of ultra-high 
undamped oscillations the energy of which is 
only dependent upon the amount of power 
given to the circuit by the tubes. 

Different devices are in the market today 
which in outward appearance suggest the 
farthest removal of mechanical relationship. 
All are however basically related by the 
similarity of the oscillating circuit, the deep 
heating effects of which must be explained 
on a similarity of mechanical construction. 
According to De Walt,” “The mechanism of 
the actual heating is not entirely known, but 
it is fairly definite that the heating is due to 
two causes: power loss in the body due to its 
resistance to the current passing through it, 
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and the power loss due to what may be 
termed dielectric hysteresis.” Translating the 
condensor field action on speculative material, 
De Walt offers as an illustration the heat pro- 
ducing effect of external and internal friction 
on elastic rubber by the explanation that, 
“This heating is a function of the frequency, 
or rate of stretching, and is analogous to the 
loss caused by a current flowing through a 
resistance and to dielectric loss.” 


Progress in this discipline has now reached 
a stage of perfection wherein speculation has 
given way to actual knowledge. Gossett, 
Gutmann, Lahkowsky and Magron, in 1914, 
pointed out the effects of 2 metre condensor 
fields on plant tumors. Schereschewsky” 
noted their lethal effects on mouse tumors. 
Bierman,” called attention to the coagulating 
phenomena in mice and made the following 
observation: “We were able to raise the 
temperature 8° C. within a period of ten min- 
utes (to 43.3° C.) before killing. We picked 
the animal up by the tail and the tail came 
off! The tail had coagulated and separated 
with the same ease as though it was ampu- 
tated.” Carpenter studying the effects of 
syphilis on rabbits in an environment of ultra- 
high frequency current noted the favorable 
effects produced. This was exemplified by the 
reduction of the scrotal chancre and the con- 
trolling of the Wassermann and Kahn tests. 
He states: “We can conclude that the heat 
produces in the body an unfavorable environ- 
ment for the spirochete. Secondly, we think 
that there is thus produced an augmentation 
of all the chemical processes, especially those 
which are concerned with the defense of the 
body.”” That conductivity is directly propor- 
tional to frequency and follows Ohm’s law of 
resistance has been demonstrated by 
McLennan,” on various electrolutic solutions, 
as well as by Pflomm,) and Patzold. 

Schliephake’s"” notable contributions to 
this study are unquestionably the outstanding 
work of German origin. His pioneer work in 
this field not only confirmed the earlier re- 
ports of other investigators, but in addition 
to this he has anticipated the researches of 
future workers by paving their way by com- 
prehensive studies in the related fields of bio- 
physics and clinical medicine. He has shown 
that short wave therapy influences the various 
tissues of the body differently than that of 
diathermy. In regard to the fluid constituents, 
in relation to heat concentration, wave- 
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lengths of 3-3.70 m. were shown to be the 
heating optimal for total blood, whereas 
wavelengths of 2.50-2.80 m. were proven 
maximum for serum. In 4 m. wavelength 
fields, the viscosity of human serum was defi- 
nitely reduced. The antitoxin effects of diph- 
theritic sera was maximally influences with 
3 m. wavelength condensor fields. Four metre 
wavelengths apparently showed the greatest 
heat specificity influencing phagocytosis. 

That wavelength has a definite influence on 
heat concentration within the fluids outside of 
the body was demonstrated by the simple ex- 
periment of placing two equal sized test tubes, 
one partly filled with 0.41 per cent sodium 
chloride solution and one with 0.1 per cent 
silver solution, respectively, in each of three 
glass beakers, containing distilled water. 
Similar thermometers, registering centigrade 
fractions were placed in each test tube and 
beaker. The passage for 5 minutes of a 15 m. 
wavelength showed an increased temperature 
in the collargol solution over that of the salt 
solution, in contrast to the increased tempera- 
ture in the salt solution over the collargol 
when a 3 m. wavelength was passed through 


for the same period of time. In either experi- 
ment the water temperature remained the 
same. The third experiment dealt with the 
comparative influence of a diathermic current 
passed through a similar environment as 


above. The temperature here showed the 
highest rise in the distilled water, then in the 
sodium chloride solution and lowest in the 
collargol. This reaction is in accordance with 
the ohmic resistances encountered: the 
temperature rose proportionately to resistance. 

Translating the foregoing experiences into 
the realm of clinician, it now becomes pos- 
sible to utilize ultra-short wave radiation in a 
variety of clinical conditions in which lower 
high frequency current have been found im- 
practical. The fact that shorter wave therapy 
is able to pass with greater ease through di- 
electric fields such as fats, bone and brain 
substances, and raise the temperature of 
deeper structures in a manner more uniform 
than by diathermy, opens up an avenue of 
new therapeutic possibilities, the wider ex- 
ploration of it being only a matter of time. 
Indeed, a great deal of impetus has already 
been developed as regard its clinical utility by 
Schliephake in Germany, and Bierman in New 


York. A survey of Bierman’s"” complete re- 
port published elsewhere in this issue con- 
firms the growing conviction that a new ap- 
proach is being established, which promises 
greater therapeutic possibilities, the limitation 
of which remains a problem for future re- 
search to determine. 

It is gratifying to realize that seldom has 
more complete team work been displayed by 
the physicist and the medical profession in its 
investigation of the physical nature and thera- 
peutic possibilities of ultra-high frequency 
radiation. There has here been no fan-fare 
of publicity to disturb the even tenor of its 
progress. Practically every phase of the prob- 
lem has been studied, to the point that this 
agency now enters the clinical field with a 
background satisfactorily rounded out by 
meticulous and conservative research in the 
orthodox branches of the biological sciences. 
The circle of investigation now apparently 
comes back where d’Arsonval first initiated it, 
in that therapy by condensor field methods 
now promises an additional increase in our 
therapeutic facilities, even beyond that an- 
ticipated for it by the early pioneers. 
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POST-GRADUATE SEMINAR OF PA- 
CIFIC PHYSICAL THERAPY 
ASSOCIATION 


In the past several years the Pacific Phys- 
ical Therapy Association has demonstrated 
its progressiveness by inviting recognized 
authorities to discuss the latest contribu- 
tions in Physical Therapy. Many of these 
programs were sufficiently extensive to be 
designated as post-graduate courses. Initi- 
ated first by the late Granger, these lectures 
have annually been supplemented by the ad- 
dresses of such representative men as Coul- 
ter, Grover, Mayer, and others. Attendance 
and appreciation has grown apace with the 
increasing interest in physical therapy pro- 
cedure. It has been the means of not only 
offering our Pacific Coast colleagues an im- 
pressionistic picture of the cosmopolitan 
viewpoint of their invited guests towards 
the whole discipline, but it has, moreover, 
given them the unusual opportunity of clos- 
er contact with the newer advances in the 
subject. 

The response to these programs has been 
so gratifying that, this year, in spite of un- 
favorable economic conditions, the foregoing 
Association in connection with the endorse- 
ment of the Los Angeles County Medical 
Association, has obtained as its invited guest 
Richard Kovacs, of New York, who will 
conduct a seminar in Physical Medicine, the 
week of July 18 to 23, in Los Angeles. The 
wide experience of Kovacs on the lecture 
platform promises to make the Seminar an 
assured success. The program calls atten- 
tion to the wide range of subjects that will 
be adhered to by the speaker. An outline 
of the course includes both didactic exposi- 
tions and clinical demonstration encompass- 
ing the fields of electro-physics, physiology 
and electropathology ; also low and high fre- 
quency therapy, (medical and surgical), in- 
frared and ultraviolet therapy ; massage and 
therapeutic exercise. 

The purpose of this seminar is apparently 
broader than the mere recitation or demon- 
stration of the indications and counter-in- 
dications of physical therapy procedure. It is 
intended to also stress the practical utility 
of physical measures in relation to the gen- 
eral practitioner, and the physical therapy 
department in relation to hospital practice. 
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It is our conviction that such programs have 
a decided utilitarian purpose. Their popu- 
larity has been indicated by the large at- 
tendance they have evoked in other parts of 
the country. Organized medicine in Amer- 
ica, through the well directed and conserva- 
tive efforts of the Council on Physical Ther- 
apy is today regarding Physical Medicine as 
a benevolent adjuvant in medical practice. 
Seminars of a like nature should be encour- 
aged in other sections until such a_ time 
when the need for it will be replaced by 
recognized teaching institutions all over our 
land. 


PENNSYLVANIA SEMINAR ON 
PHYSICAL MEDICINE <A 
GREAT SUCCESS 

During the week of April 18, 1932, the 
Committee on Education of the Philadelphia 
County Medical Society, in collaboration with 
the Pennsylvania Physical Therapy Associa- 
tion, presented at the Philadelphia County 
Medical Society Auditorium a free Seminar 
on Physical Medicine. 

This seminar included symposia on the fol- 
lowing subjects: 


(1) Light Therapy. 

(2) Electrotherapy. 

(3) Hydrotherapy. 

(4) Mechanotherapy. 

(5) Physical Therapy in Bone and Joint 
Diseases. 


Outstanding authorities from all parts of 
the United States cooperated by coming to 
Philadelphia to deliver addresses in the vari- 
ous symposia. They included W. W. Coblentz, 
Willis S. Peck, Edgar Mayer, H. J. Holm- 
quest, Richard Kovacs, Norman E. Titus, 
William Bierman, Harry E. Stewart, Grant 
E. Ward, Henry C. Bazett, Heinrich Wolf, 
LeRoy W. Hubbard, K. G. Hansson, Harold 
D. Corbusier, and Clay. Ray Murray. 

In addition, clinical demonstrations, corre- 
lated with the didactic lectures of the seminar, 
were given at the Graduate Hospital by Drs. 
W. T. Johnson and F. A. Cochran and Staff; 
at the Jefferson Hospital by Dr. W. H. 
Schmidt and Staff; at the Temple University 
Hospital by Dr. F. H. Krusen and Staff; and 
at the University of Pennsylvania Hospital by 
Dr. J. B. Nylin and Staff. 

This seminar was, we believe, the most suc- 
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cessful of its kind ever attempted, there be- 
ing, to the surprise of the Committee, over 
400 physicians registered for the course. Over 
60 physicians attended the course from parts 
of Pennsylvania outside of Philadelphia. In 
addition, there were 2 registrants from Cali- 
fornia; 2 from Delaware; 1 each from 
Florida, Illinois, Kentucky and Missouri; 8 
from New Jersey; and 1 from Wisconsin. 

This attendance, plus the wide geographic 
distribution of the speakers (who came from 
Connecticut, District of Columbia, Georgia, 
Illinois, Maryland, Michigan, New Jersey and 
New York), gave the seminar a far more na- 
tional scope than was expected. 

It also fully demonstrated the widespread 
interest of the practicing physician in physical 
therapy. 

The Chairman of the Committee on Physi- 
cal Therapy of the New York State Medical 
Society wrote, “May I express my most sin- 
cere congratulations on the program of your 
Postgraduate Seminar in Physical Medicine. 
It is the most thorough and most impressive 
piece of work of this sort as yet undertaken.” 
One of the registrants wrote, “I attended all 
the didactic lectures with profit to myself, and 
in addition I feel that the Committee per- 
formed a most useful and praiseworthy serv- 
ice.” Another registrant wrote, “I spent a 
profitable and enjoyable week, missing but 
one lecture and have now some clear ideas 
about physical medicine, where before I was 
hopelessly confused. If the various papers 
are to be published, I should greatly appreci- 
ate an opportunity to get copies of every one 
of them.” 

All physicians interested will be glad to 

know that papers presented before this semi- 
nar are to be published in the next two vol- 
umes of The International Clinics; and that 
in September, 1932, the entire group of lec- 
tures will be available in a single separate 
volume. 
- Since there were fifteen different lectures, 
covering all important phases of Physical 
Therapy, the published proceedings of this 
Seminar should be almost a text book in it- 
self. 

It is sincerely hoped that other County 
Medical Societies throughout the country will 
establish such courses in Physical Therapy. 
The Committee which organized this course 
has expressed its willingness to cooperate 
with any other County Medical Society or 
organized medical group in establishing similar 
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courses. It will be glad to lend the benefit of 
its experiences to any such group. 

There are no doubt many physicians who, 
like the registrant quoted, are “hopelessly 
confused” concerning physical therapy, but, 
unlike him, have not had the opportunity to 
gain “some clear ideas” concerning it. The 
medical organizations are, therefore, urged to 
establish such seminars elsewhere, in order 
that practitioners may be properly acquainted 
with the recent developments in Physical 
Therapy. 

FRANK H. KRUSEN, 
Chairman, Committee on Arrangements. 


ARCHIVES BECOME OFFICIAL JOUR- 
NAL OF PACIFIC PHYSICAL 
THERAPY ASSOCIATION 


An official communication from our in- 
defatigable Californian, Hibben, Secretary 
and Treasurer of the Pacific Physical 
Therapy Association, and Vice-President of 
the American Congress of Physical Therapy, 
brings tidings of mutual satisfaction; namely, 
that the foregoing leading organization of the 
Pacific coast has adopted the ARCHIVES OF 
PuysicAL THERAPY, X-Ray, RADIUM as its 
official journal. The Editor is pleased to 
acknowledge through these columns his per- 
sonal gratification and the satisfaction of the 
Congress in this affiliation. 

Sentiments of mutual respect have gradu- 
ally transcended the vast geographical dis- 
tances that have separated both organizations. 
The tenuous linkage of mileage and the 
Rocky Mountains has gradually been strength- 
ened by the attractive forces of similar aims 
and purposes, and the formulation of pro- 
grams based upon scientific elucidation of 
Physical Therapy. 

There is every practical reason for even a 
closer bond of both organizations. Their ac- 
tivities and ambitions run parallel, in that 
both are attempting to exploit the highest edu- 
cational values from the same discipline. 
Members in both organizations are Fellows of 
the American Medical Association. In prin- 
ciple and practice there is need of an organ 
that attempts to disseminate information not 
only specialistic in nature, but such that has 
been critically and conservatively evaluated 
as sound, orthodox and scientific prior to its 
introduction for the consumption of the prac- 
titioner. The ARCHIVES invites the Pacific 
Physical Therapy Association to make use of 
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its columns and to report not only scientific 
transactions, but to elect an editorial repre- 
sentative from its group who will officially 
execute the literary responsibilities to their 
personal satisfaction. 

The present trend of organized medicine in 
relation to Physical Therapy is less of hos- 
tility and more of open mindedness. There 
is need today for more organized and con- 
trolled observations—observations that detail 
the clinicians experiences in a vein similar to 
the dispassionate and unbiased reports 
emanating from recognized laboratorties. Re- 
search in scientific Physical Therapy is not a 
closed corporation, limited to scholastic labor- 
atories or to certain geographical centers. 
Indeed, the Pacific coast is especially endowed 
in both scholastic and technical institutions 
from which much may come of benefit to our 
specialty. It is highly desirable, therefore, 
that an oriented representative with editorial 
qualifications should be the liaison officer not 
only as a contact between both respective or- 
ganizations, but one through whom should 
filter the advance news and contributions west 
of the Rocky Mountains. The Arcuives feels 
itself greatly strengthened in anticipation of 
this prospect, and welcomes the cooperation 
that it feels sure to obtain from the indi- 
vidual members and the Pacific organization 
as a whole. 


NEW YORK INVITES YOU; COME TO 
NEW YORK FOR THE ELEVENTH 
ANNUAL SESSION! 


The eleventh annual session which opens 
informally at the Hotel New Yorker, New 
York City, on September 5th, has already 
drawn more than the usual interest which 
medical gatherings nowadays attract. This 
is only natural when one appreciates the ex- 
cellent program which has been arranged. 
The newer problems in physical therapy — 
therapeutic fever, electrosurgery of tonsils, 
colonic therapy, and the application of phys- 
ical measures in stomatological practice, — 
all come in for detailed discussion. Promi- 
nent clinicians and teachers will present sci- 
entific papers and clinics representing the 
recent advances in the field. 


With few exceptions, probably no subject 
in medicine has received the attention of 
research workers as has the production of 
artificial fever by diathermy. The perfection 
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of apparatus has made it possible to employ 
artificial fever as a therapeutic agent. The 
results attained with it in paresis, arthritis 
and other diseases has merited such con- 
sideration that organized and systematic in- 
vestigations are now being conducted in 
many of the larger universities and medical 
centers. A symposium on fever therapy, in 
the section on medicine, will be presented 
by outstanding investigators, and aside 
from the clinical aspects of the subject, the 
physical and physiologic aspects will be 
dealt with adequately. Methods and appa- 
ratus likewise will be discussed in great de- 
tail. From this symposium and the discus- 
sions which will follow, should develop 
much that is of interest and value to the 
niedical world. 

Another important subject which is al- 
ways of prominence is that of arthritis. 
Physical measures have contributed in no 
small way to the modern management of 
arthritis. Physicians now fully appreciate 
this fact and are always welcome recipients 
of new information which may throw some 
light on the treatment of this disease. The 
symposium on arthritis as it has been ar- 
ranged should prove alluring to the intern- 
ist, the general practitiner and the specialist, 
all of whom at some time or another come 
in contact with the arthritic patient in the 
course of routine examinations. 

Other symposia on tuberculosis, cancer, 
electrocardiography, corrective exercise and 
urology are most ably represented by cap- 
able clinicians, the large majority of whom 
hold teaching positions in America’s leading 
medical schools. 

The section on eye, ear, nose and throat, 
as in previous years, should be well attend- 
ed. Electrosurgery of tonsils holds the 
leading place as the subject to be presented 
in symposium. Not only the advantages of 
this method, but also its limitations will be 
thoroughly outlined by specialists who are 
qualified by extensive experience in the 
work. 

The new sections on colon therapy and 
stomatology should prove of special inter- 
est to physicians and dental surgeons, re- 
spectively, who are concentrating in these 
branches of work. Ample opportunity will 
be afforded for an exchange of views and 
for reports of clinical experimentation. In 
the section on stomatology, as well as in all 
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the other sections of the Congress, licensed 
dental surgeons who are in good standing 
are eligible for admission and will be wel- 
come guests of the organization. 

Fellows and guests who plan on attend- 
ing the eleventh annual session are urged to 
come to New York on Monday, September 
5th, in order to be on time to attend the 
President’s Dinner on the evening of that 
day. A very interesting but brief program 
has been arranged for the occasion and a 
pleasant evening is assured. The occasion 
has been planned so that those desiring to 
attend the theatre or other places of enter- 
tainment will have ample time to do so. 

The guest of honor of the Congress is Dr. 
F. Howard Humphris of London, England. 
Dr. Humphris is an authority on physical 
therapy and his books and other contribu- 
tions are well known and regarded in this 
country. This eminent physician will bring 
several important messages of scientific in- 
terest. He has promised also to take an 


active part in the discussions and his pres- 
ence should lend much dignity to the oc- 
casion. 

Fellows are urged make every effort to 
attend this gathering. They are urged also 


to prevail upon their colleagues to come. 
New York is a great medical center and 
postgraduate instruction is always an attrac- 
tion to the progressive physician. After the 
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session of the Congress, a special short 
course in physical therapy will be given at 
the College of Physicians and Surgeons of 
Columbia University. This institution is in 
a position to offer a comprehensive course 
as the department has a qualified list of 
teachers who are on the medical faculty and 
in charge of the physical therapy depart- 
ments in several New York hospitals. Those 
who are interested in this course should 
write to Dr. Norman E. Titus, 57 West 
57th Street, New York City, who is director 
of the department of physical therapy at the 
Columbia University Medical School. 

Every opportunity for clinics and clinical 
demonstrations will be given to those who 
are present at the meeting, the last day of 
which, Saturday, September 10th, has been 
set aside for this purpose. By referring to 
the program (see June issue of ARCHIVES) 
a list of the New York hospitals where clin- 
ics will be held may be noted. 

Bring your family to New York if you so 
desire. New York is America’s metropolis 
with a thousand and one places and things 
of interest. A committee on entertainment 
will do everything possible to make your 
stay as well as that of your family a most 
enjoyable one. 

Come to New York and to the New York- 
er! Make the eleventh annual session one 
long to be remembered! 
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THE STUDENT’S LIBRARY 


RELATIVITY, An Interpretation of Einstein’s 
Theory. By Mario Palmieri, B.Sc. M.E. Cloth. 
Pp. 87. Price, $2.00. Los Angeles: Forbush Pub- 
lishing Co., 1931. 


Probably no other contribution to science has had 
wider publicity, been more often discussed and less 
understood than Einstein’s Theory of Relativity. 
Clothed in its original form, in an armament of 
heaviest mathematical formulation, it was difficult 
for the intellectual world to pierce the kernel of 
its meaning without the aid of those exceptionally 
oriented in advanced mathematics. It has thus 
languished in respectable solitude and come to be 
accepted as the Caballa whose deciphering was 
limited to a half a dozen of super intellects only. 
Paradoxically, the glamour of this theory has now 
spread in every direction and has become synony- 
mous with mystery and potentiality, whatever that 
may be. 

“Relativity” is now rolled from tongues with a 
variety of nuances to take on as many meanings as 
the personalities of the people who glibly, lightly, 
seriously, pompously attempt to discuss its doc- 
trines. Indeed, it has become the most classically 
misunderstood theory of modern times. The long 
felt need for an understandable interpreter and in- 
telligent commentator has been answered by the pub- 
lication of this work, written by one cognizant of 
the chaotic situation that has developed around this 
theory — one who has managed to present the facts 
without recourse to mathematical formulae or in- 
volved syllogisms. He has accomplished the im- 
possible task of making The Theory of Relativity 
an easy and fascinating theory to read. The reduc- 
tion of the doctrine to the, as it were, common 
intellectual denominator of. the mass of people has 
been the purpose of the brilliant author. “This book 
is born,” confesses the author, “from the desire to 
bridge the ever widening gap in the process of 
thought that is being formed between the great 
mass of mankind who cannot follow the progress 
of science and the small elite of the privileged few 
who, of this progress, are the main agents.” It is 
his contention that unless something is done to 
humanize science, an undesirable situation will arise 
wherein a new autocracy will develop—an aris- 
tocracy of the intellect limited to the few. The book 
therefore is intended for average intellects, un- 
initiated in the mathematics of the problem. 

The author has evaluated the entire doctrine from 
its historical position and scientific nature. The 
a priori position of Kant’s absolute space is shown 
to be untenable in the light of Riemann’s non- 
euclidean space relation. The unity or duality of 


space-time is demonstrated as an inseparable corol- 
lary and only the two together can present an 
independent reality. The relationship and the inter- 
influence of gravity on energy and mass, and the 
resulting curvature of space, is here presented in 
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such a clarifying manner that its limitation or 
finiteness is accepted with the same conviction as 
that of Euclidean space infinity. “It remained for 
Einstein,” the author points out, “to show that it is 
vain to think of energy separate from matter..., 
With the theory of relativity gravitation assumes 
a new place in the order of nature, a secondary 
position where the attraction of masses is derived 
from the consideration of the physical changes in- 
duced in the universe as a whole by the existence 
of the masses .... It remained for Einstein to 
reject definitely the existence of the ether and as- 
sume that, regardless whether the ether exists or 
not, absolute velocity through space can never be 
detected by any type of experiment.” 

By a brilliant stroke of mathematical reasoning, 
Einstein, it is here shown, divorced obsolete rea- 
soning regarding spatial-temporal relationship and 
prepared modern science for the revolutionary doc- 
trines as enunciated by him, in 1905, “On the Elec- 
trodynamics of Moving Bodies.” The final judgment 
as regards the value of Einstein’s Theory of Rela- 
tivity has according to the author, now had scien 
tific confirmation and has been “proved by the 
concordance of its previsions with observed facts.” 
The first proof was the successful demonstration of 
the peculiarity of movement of the perihelion of 
Mercury. The second was furnished by the be- 
havior of light rays, which demonstrated the deflec- 
tion of light rays when it crossed a gravitational 
field. The third proved that the state of movement 
effects the occurrence of phenomena in the physical 
world. Thus the spectral line of each element (ob- 
servation made on the solar spectrum as compared 
with the earth) appears displaced toward the red, 
showing thus the effect of longer waves and slower 
vibrations. 


The facts regarding “Relativity” have here been 
presented in a style that has the orderliness of the 
scientist and the brilliancy of one steeped in the 
lores of the doctrine. There is more than a passing 
bond between the theories of relativity and the dis- 
cipline of physical therapy. Our interests are 
basically allied to all new interpretations of physical 
science. It is suggested that this volume be added 
to one’s collateral reading as a part of the back- 
ground that goes to make up the educated physician. 
It is a delightful and brilliant interpretation of a 
most difficult subject. The publisher is to be com- 
plimented on the de luxe makeup of this edition. 


SURGERY OF THE CHEST. By George F. 
Straub, M.D., F.A.C.S. Cloth. Pp. 475, with 341 
illustrations, including 68 color plates. Price, $10.50. 
Springfield, Illinois and Baltimore, Maryland. 
Charles C. Thomas, 1932. 


The author has in this concise treatise on chest 
surgery contributed a most practical and useful 
volume on that subject. The past twenty years have 


seen the development of skill in surgery of the 
chest by an increasing number of surgeons devoted 
to this phase of practice. The author has evidently 
devoted some years to such surgery and gives not 
only a practical résumé of his own experience, but 
has here compiled the most important contributions 
by leaders in the subject. Particularly in his descrip- 
tions of the rationale of the operative procedure 
itself are his statements clear and direct. Nowhere 
can he be accused of being verbose. A majority of 
the illustrations have been done by the author and 
evidence considerable versatility. The illustrations 
depict with clarity conditions and procedures some- 
times found difficult to explain in the text. H. L. 
Arnold has satisfactorily collaborated in contribut- 
ing chapters on the physiology of respiration, the 
pathological physiology of the thorax, the use of 
x-ray in thoracic surgery and the therapeutic pneu- 
mothorax. This work assumes a place of importance 
for, and is recommended to, the surgeon engaged in, 
or about to extend his scope to chest surgery. 


DIE ELEKTROCHIRURGIE. By Prof. Dr. 
Franz Keysser, Direktor Des Vinzenzkrankenhauses, 
Berlin. Paper. Pp. 238 with 252 illustrations in 
text and 6 colored plates. Price, 45.50 Marks. Leip- 
zig: Fischer’s Medizinische Buchhandlung. 1931. 


This book possesses extraordinary qualities of 
scholarship, vision and orientation in electrosurgery. 
It touches supreme heights in this field and arouses 
an enthusiasm difficult to subdue the superlatives 
that clamor for expression, It is a rare contribution 
to modern surgery for it possesses that scholarly 
leverage which makes for progress by stimulating 
the conservative surgeon to adventure into the fields 
explored by the author. For want of a better de- 
scription we borrow the trite expression that it is 
the “last word on the subject.” Artistically, the 
book is well rounded out by the splendid mechanical 
collaboration of the publishers. The clear type, the 
luminous iilustrations, and the generous size of its 
pages indicate unusual co-operation between printer, 
publisher and author. 

The work is divided into two sections: General 
and Clinical. The first deals with the technical and 
theoretical side of Electrosurgery. The introductory 
chapters define and explain the various terms asso- 
ciated with this study, such as Electrotomy (Coagu- 
lotomy), Electrocoagulation, Carbonization, Fulgur- 
ation; it distinguishes the difference between electro- 
surgery, diathermy and the nature of apparati used. 
Broad but searching enquiry is directed into the nat- 
ure and development of high frequency apparatus 
and its current, the effect of damped and undamped 
waves, the meaning of ultrahigh frequency waves 
as related to surgery. The two chapters on electro- 
surgical technic and its effect on the various tissues 
of the body are perhaps the clearest index of the 
author’s complete orientation on the subject. The 
exposition is coherent, terse and rich in the theories, 
practice and analysis of the discipline. 

The second half of the work is devoted to the 
exposition of its clinical practice. It deals with in- 
dications for electrosurgical application in benign 
and malignant conditions; in accessible tumors about 
the various locations of the body. An exhaustive 
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array of material is introduced to demonstrate the 
practicability of the method. The cases range from 
benign skin growths to inaccessible tumors in the 
body cavity, such as head, neck, chest and abdomen. 
The illustrations accompanying the various case re- 
ports materially add to the conviction that electro- 
surgery is an important adjuvant. One closes the 
last page with a feeling of deep gratitude for the 
painstaking labors recorded by Keysser. This book 
should be in possession of every progressive sur- 
geon. 


PULMONARY TUBERCULOSIS. By Maurice 
Fishberg, M.D., Chief of the Tuberculosis Service, 
Montefiore Hospital, New York City, and of its 
Country Sanatorium for Incipient Tuberculosis. 
Fourth Edition. Cloth. Two volumes. Pp. 1191 
with 240 illustrations. Price, $15.00. Philadelphia: 
Lea & Febiger, 1932. 

With this fourth edition, the publishers have di- 
vided Fishberg’s popular text on pulmonary tuber- 
culosis into two volumes. This was made necessary 
by the addition of over 300 pages and over 100 new 
illustrations. The work continues to be a compila- 
tion of the most recent and authoritative contri- 
butions on the various phases of this subject. In the 
new material added, under bacteriology we find 
discussed the filterable, ultra-microscopic and non- 
acid fast types of tubercle bacilli. Predisposition, 
as engenered in economic and social conditions, is 
stressed. A brief discussion of infra-clavicular in- 
filtrations and the prognostic significance of apical 
and sub-apical lesions is contrasted. Epituberculosis, 
tuberculous bacillemia, chronic and healed miliary 
tuberculosis are described. The place of BCG in 
prophylaxis is also noted, as are the dietetic meas- 
ures recently suggested by Gerson. The profusion 
of roentgenographic illustrations increase the value 
of this work considerably. The author’s many years 
of experience are seen especially in those portions 
of the book dealing with clinical diagnosis and the 
home management of the patient. His recommenda- 
tions as to climatology are very sane and readily 
adaptible to practice. While apparently he is not 
so conversant with the operative methods to obtain 
pulmonary compression, the information contained 
will give the practitioner a good general knowledge 
of that rapidly developing field. This work is 
recommended. 


ERGEBNISSE DER GESAMTEN. TUBER- 
KULOSEFORSCHUNG. HERAUSGEGEBEN 
VON. H. Assman, Konigsberg i. Pr.; H. Beitzke, 
Graz; H. Braeuning, Hoherkrug-Stettin; St. Engel, 
Dortmund. Vol. IV. Paper. Pp. 494 with 197 illus- 
trations. Price, RM 47. Liepzig: Georg Thieme, 
1932. 

The fourth volume of this most modern and ex- 
cellent system on tuberculosis continues the high 
standards set by its predecessors. Eight monographs 
make up the contents of this book. Represented as 
collaborators with their special subjects of discus- 
sion are: 

M. Arborelius, Solleftea— “Distribution of 

Tuberculosis in General Population.” 

H. Kalbfleisch, Graz — “Pathological Anatomy 
of Tuberculosis in the Aged.” 
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J. E. Kayser-Peterson, Jena — “Clinical Fea- 
tures of Tuberculosis in the Aged.” 

G. Schroeder, Schomberg—“The Funda- 
mentals of Specific and Non-Specific Chemo 
and Pharmacologic Therapy.” 

W. Kremer, Beelitz — “Oleothorax.” 


W. Luedke, Sulzhayn —Intrapleural Pneu- 
molysis.” 
K. Nussel, Waldesheim /Dusseldorf — “The 


Mechanism of Healing in Childhood Tubercu- 
losis, as Shown Roentgenologically.” 

A. Beutel, Prag. —“The Topography and 
Morphology of Pulmonary and Intra-Glandular 
Calcifications.” 


A most complete and detailed résumé is given of 
each of these various subjects, each with an ex- 
haustive bibliography, especially of the work which 
has been done abroad. Arborelius shows in graphi- 
cal form the distribution of tuberculous infection, 
as determined by tuberculin testing in the most 
prominent reports which have heen made in the last 
decade. Schroeder covers tuberculin therapy very 
completely. He also discusses the values and dangers 
in the usage of the different chemicals introduced 
in the treatment of tuberculosis. Many praiseworthy 
statements could be given these valuable contribu- 
tions. They are heartily recommended to every 
worker in the field of tuberculosis. The publisher’s 
book work always excites our great admiration. 


CLINICAL DIETETICS. A_ Textbook for 
Physicians, Students and Dietitians. By Harry 
Gauss, M.S., M.D., F.A.C.P., Instructor in Medi- 
cine, University of Colorado, School of Medicine. 
Assisted by E. V. Gauss, B.A., Formerly Assistant 
Dietitian, Presbyterian Hospital, Denver, Colorado. 
Cloth. Pp. 490. Illustrated. Price, $8.00. St. Louis: 
C. V. Mosby Company, 1931. 


Several new books on dietetics have appeared dur- 
ing the past few years. This is no doubt due to the 
fact that numerous changes have occurred in the 
science of nutrition. The authors emphasize that in 
the selection of the material for discussion, only 
those diets for which a rational basis exists, have 
been considered; empiric diets with a few excep- 
tions have been disregarded. “The diets which are 
discussed, are given in three forms, whenever the 
subject matter permits of this plan. This plan con- 
templates the needs of three groups of persons: 
first, the diet is given in detailed, calculated form 
for the use of medical students and_ student 
dietitians ; second, it is given as a week’s menu for 
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the guidance of hospital dietitians; third, it is given 
in simplified language for the patient himself.” 

In the first few chapters one learns of the prin- 
ciples of diet and the properties of food. These 
subjects are treated in an interesting and compre- 
hensive style. The classification of food, in outline, 
as it appears on page 64 is novel and valuable to 
the student. Few books deal with the subject of 
food as this one does. It at once shows an unusual 
perspective of a problem which has been heretofore 
handled too superficially. Digestion, the related 
problem has received adequate consideration. 

After dealing with the normal and routine hospital 
diets, the authors consider the relationship of diets 
to certain conditions and diseases. First fever is 
discussed, then gastric and intestinal disorders, dis- 
orders of the colon and disorders of the liver and 
gall bladder. 

Chapter XI deals with diabetes and Chapter XII, 
with obesity. Renal-vascular diseases and cardiac 
disorders are discussed in Chapters XIII and XIV 
respectively, while Chapter XV covers the subject 
of epilepsy. 

The vitamin deficiency diseases as a modern sub- 
ject has received no little attention from medical 
and lay standpoints. It is only natural that a new 
book on dietetics should review the material now 
available and submit it in rational form. This is 
well done by the authors in Chapter XVI. 

Chapter XVII is given to gout and arthritis, and 
Chapter XVIII to food poisoning and allergy. The 
appendix is in tabular form giving the chemical 
composition of 100 gram edible portions of com- 
mon foods, ash constituents of foods in percentage 
of the edible portion, and the vitamin content of 
some common foods. 

The reviewer felt that a brief account of the con- 
tents of this book was essential to a portrayal of its 
wide scope. There are so many valuable features 
such as the specific diet lists, the calorie calculated 
diets, the methods of preparation of foods, and the 
principles upon which the various diets are bases. 
Constipation as a colonic disorder is discussed. The 
treatment of the condition is described with special 
reference to dietary régime. 

It is extremely difficult to enumerate the excellent 
qualities of this book in a short review. The sub- 
ject matter has been carefully compiled, classified 
and presented in orderly sequence. The vast ex- 
perience of the authors and their scholarly stand- 
ards are manifested throughout the work. It is in- 
deed far from an exaggeration to state that this is 
one of the best volumes on diet which has come off 
the press in recent years. ‘ 


The Combined Trypaflavine Quartz-Light Treat- 
ment of Psoriasis Vulgaris — A Report of 111 
Cases thus Treated. S. J. Zakon, M.D. 

Ill. Med. Jour., 61:444, (May) 1932. 


The author has made use of trypaflavine, a photo- 
sensitive dye in combination with ultraviolet radia- 
tion for the treatment of psoriasis vulgaris. The 
present report is the result of studies on 111 pa- 
tients. Trypaflavine intravenously acts not only as 
an antiseptic par excellence, but it also influences 
hyperpigment formation on exposure to actinic rays, 
that is to say, on the affected areas and also on 
areas not in contact with the ultraviolet rays. The 
cases selected for study consisted of mixed types, 
acute, subacute and chronic. They were treated by 
intravenous administration of aqueous trypaflavine 
solution and by general body irradiation with the 
air-cooled quartz mercury lamp. Thirty-seven pa- 
tients were healed by this treatment alone; “sixty 
were markedly improved, but at the end of the treat- 
ment some inveterate lesions remained that did not 
respond to this therapy.” The average duration of 
treatment was 37.9 days. The average number of 
injections was 10.8 and the maximum number was 
26. The strength of trypaflavine used at first was 
one per cent aqueous solution, but at present a 0.5 
per cent aqueous solution is found effective. Of 
the complications, paravenous infiltration is perhaps 
the most serious and should be guarded against, 
other transient complications, as nausea, vomiting, 
headache and fever could always be controlled by 
stopping treatment. The technic is as follows: an 
injection of 5 cc. to 10 cc. aqueous trypaflavine 0.5 
per cent is given intravenously 3 times a week and 
is followed within 15 minutes by daily, general body 
exposure at 40 inches for 20 seconds. The irradia- 
tion is gradually increased but must always be be- 
low the erythema dose. Daily lukewarm baths and 
the application of 5 per cent boric acid ointment to 
the lesions is recommended. 


Some Observations on the Use of Electrolytic 
Therapy in the Treatment of Periapical Infec- 
tion. Raymond Werther, D.D.S. 


The Dental Cosmos, 74:328 (April) 1932. 


The author’s summary is as follows: 

Using the number of treatments needed to obtain 
a negative culture as an admittedly imperfect but at 
present an indispensable criterion of the relative 
values of two methods of treating periapical infec- 
tion — (1) camphorated monochlorophenol, topically 
applied, and (2) electrolytic therapy with a zinc 
iodidiodin solution —we reach the conclusion that 
the second method is preferable. Cases which had 
repeatedly given positive cultures (persistence of 
infection) rapidly gave negative cultures after the 
institution of electrolytic therapy. The preliminary 
topical treatment did not seem to contribute to the 
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rapidity with which these negative cultures were 
obtained. Certain cases, for which topical medica- 
tion was strongly contra-indicated by past clinical 
experience, readily: gave negative cultures when 
treated by electrolytic therapy. 

Sufficient time has not yet elapsed to afford a 
systematic, roentgenographic follow-up of these 
cases. This is being done because we clearly recog- 
nize that the normality, completeness and rapidity 
of periapical bone regeneration are criterions of at 
least equal importance to the one we have employed 
in the preparation of this paper. Such roentgeno- 
graphic evidence as we have on hand indicates that 
normal bone regeneration does occur in a satisfac- 
tory manner after electrolytic therapy. 


Gonorrhoeal Complications — Diathermy. W. 


Frymann. 


Medizinische Klinik, No. 38, 1931. 


Prostatitis reacts particularly well to diathermy. 
In the first few days, all local therapy should be 
avoided. One should confine oneself to Pantopon 
cones, Papaverin, mild heliothermy (irradiation of 
the perineum with the Landecker Lamp, or the like), 
balsamics, mild physics. On the third or fourth as 
well as on the sixth day, 10 c.c. Aolan should be 
given intramuscularly+ (milk or vaccines act less 
favorably). If there is no tendency to form 
abscesses, no spermatocystitis or colliculitis, and 
when there is a striking change in the condition of 
the prostate lobes within a few days (careful con- 
trol by palpation, suppositories, Ichthyol clysmas), 
one can begin using diathermy on the tenth to 
twelfth day, although at first not rectally, but with 
the perineum electrode. First dose about ten min- 
utes, only slight feeling of warmth on the perineum. 
Sometimes, a slight fever reaction appears after the 
first treatment; the second should then be postponed 
for two or three days, and in the interval, rest, 
cones, etc. The fourth diathermy is the first to be 
given rectally, eight minutes, gentle warmth. Of the 
balsamics, Santal Midy is still, as before, unsur- 
passed; Pyridium Neoblernosan, possibly methylene 
blue, also have a good effect; when the urine begins 
to get clear, Neohexal, Uronovan, or the like. Care- 
ful massage of the prostate to empty out the re- 
maining pus only after the disappearance of all 
complications, never before the eighth to tenth dia- 
thermy. 

Spermatocystitis should be treated at the same 
time as the prostatitis. It is one of the chief causes 
of the so-called relapses of prostate gonorrhoea. It 
is best to make use of a prostate electrode, which 
is carefully inserted by proper fixation on the op- 
posite thigh in the direction of the affected side. 
At first, very weak currents; no massage because of 
the sensitivity. With induration of the seminal 
vesicle, energetic diathermy, but only after the com- 
plete healing of the gonorrhoea. 


442 


The colliculus almost always becomes diseased as 
a result of prostatis, etc. Symptoms: spastic, cramp- 
like pressure on the perineum on urinating, increased 
desire to urinate, painful pollutions, itching and 
prickling, sometimes uninterrupted tenesmus, which 
can irradiate into the surroundings and up into the 
inguinal region, very haemorrhagic or haemorrhagic- 
purulent residual urine, or terminal haemorrhage 
without serious bladder or prostate findings. Ther- 
apy at first not local, only sedative; heliothermy, 
and only after the abatement of the acute symptoms, 
very mild diathermy from the perineum out. Guyon 
instillations and bouginage aree specially warned 
against in the acute stage. 

Abscess formation in Cowper’s gland can be 
treated only surgically. Epididymitis, on the con- 
trary, is a grateful field for diathermy. The prostate 
and seminal vesicles are usually also more or less 
diseased at the same time. Here, too, at first Aolan, 
Terpichin, Caseosan, or the like, whereas vaccines 
(so excellent in gonorrhoeal arthritis) rather stimu- 
late the process. After the disappearance of the 
acute symptoms (on Aolan in four to six days), 
begin the “diathermy with the water electrode in- 
dicated by the author (»Diatest<, obtainable from 
the Elektr. Gesellschaft Sanitas, Berlin), a small 
porcelain or hard-rubber tub, over one edge of 
which a metal electrode dips into the liquid. The 
patient holds the tub, which is filled with about half 
a liter of a 5% NaCl solution, under his testicles, 
and himself regulates the depth to which they are 
submerged (not more than 2 to 3 cc.). The wall 
on which the scrotum rests is lubricated to prevent 
the water from rising between the skin and the wall 
of the container. With 0.4 to 0.5 (maximum 0.7) 
ampere, a pleasant, regularly distributed warmth is 
experienced, since the possibility of a burn is ex- 
cluded by the irregular action of the current. The 
indifferent electrode is a !arge lead plate fixed above 
the symphysis. In the subacute cases, six to eight 
treatments (two or three times a week) are suf- 
ficient in chronic cases, 10 to 18 treatments with 
currents up to 0.8 ampere. 

With gonorrhoeal infiltrations of the anterior 
urethra, there should be introduced, about four 
weeks after the disappearance of all the other symp- 
toms, an endoscope, whose tube is left in the urethra. 
The penis should be carefully wrapped around with 
a 3 to 4 cm. wide, thin metal electrode (thin Staniol 
is advisable for the underlayer — Ed.). Strength of 
current up to 0.6 ampere for 8 to 15 minutes. In 
drawing out the tube, care must be taken to avoid 
haemorrhages, since the mucous membrane fits itself 
closely around the endoscope. Massage according to 
Dittel, or the like, is not advisable. With strictures, 
bouginage up to Ch, 17/18, thereupon diathermy 
(exercising the most careful asepsis and control of 
the urine) by means of bougie and rectal electrode; 
at first, very slight currents in intervals of four to 
five days. — Ars. Medici. 


Diathermy in Dentistry. Prof. H. J. Mamlok. 
Therapie der Gegenwart, 8, 1931. 


The following is the technique of sterilization of 
root canals with putrid contents: broad opening of 
the cavity and canal entrances, with use of the 
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coffer dam. After sterilization with alcohol and 
tincture of iodine, the cavity and the canals (the 
latter with a fine needle) are filled with hypochlorite. 
The inactive electrode is now placed in the patient’s 
hand, whereas the active, a Miller needle, is intro- 
duced into the canal. The patient is told to lift his 
free hand just as soon as he feels any pain. <A 
current of about 60 milliampere is then turned on 
and the tip of the needle is moved back and forth 
in the upper third of the canal for two to three 
seconds (not longer!). To cool off the tooth, the 
current is then turned off for about eight to ten 
seconds even if the patient has felt nothing, and then 
allowed to act for two to three seconds on the 
middle third of the canal at a strength of 70 mil- 
liampere. After a new intermission of eight to ten 
seconds, the needle electrode is pushed as deep into 
the canal as it will go without force and the cur- 
rent kept on till the patient begins to react. The 
current is then immediately turned off, the hypo- 
chlorite removed, the canals widened and refilled 
with hypochlorite, and the whole procedure repeated 
once or twice more, but with the addition of chlora- 
mine powder. Strict care should be taken to prevent 
the flow of liquid from the cavity to the gums while 
the current is turned on, because if this happens 
the current is diverted to the gums instead of going 
into the canal. The canals are then dried by means 
of sterile paper tips and then diathermy (50 mil- 
liampere for one to two seconds). A compact fil!- 
ing should then be immediately inserted into the 
roots. There is usually no reaction whatsoever. The 
procedure must sometimes be repeated two or three 
times on the following day. If there was severe 
pain or a great deal of purulent flow from the root 
canal or a very putrid odor, only a temporary fill- 
ing should be made. During the diathermy, the 
temperature in the root canal rises to 131 degrees F. 
and even higher; at 122 degrees F., all bacteria are 
destroyed. And in addition, the effectiveness of the 
hypochlorite plus the chloramine and of their gas- 
eous derivative (chlorine in statu nascendi) is in- 
creased twenty fold under the influence of the heat. 


An inflamed or exposed pulp can be removed after 
the introduction of arsenic pads or after anesthesia 
by injection. The pulp cavity is opened wide, the 
current allowed to act for one or two seconds (not 
longer, or the pulp will become boiled to pieces and 
crumbly!) at 60 milliampere on the one or more 
canals. Repetition not before eight to ten seconds, 
otherwise danger of burns, even though the patient 
reports no pain! If there should be a burn on the 
gums, dab it with an 8 per cent zinc chloride solu- 
tion; if there is a slight secretion from the root 
canal (rare), a sterile cotton or paper thread should 
be placed in the canal every second day and shut in 
by means of a Fletscher.—Inflamed tissue is so 
diathermized with two lead electrodes placed op- 
posite each other that the patient experiences a 
slight warmth. The electrodes should not be re- 
moved till the current has been turned off.— In 
dental surgery, the current is increased to about 200 
milliampere. Then, with a fine wire snare, the tis- 
sue can be cut through without hemorrhage, as if 
with a sharp knife. — (Ars. Medici, Dec. 1931.) 
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Carcinoma of the Breast —A Critical Study of 
Twenty-five Cases. C. D. Lockwood. 


West. Jour. Surg. Ob. and Gyne., 40:53 (Febru- 
ary) 1932. 


The author calls attention to the heavy mortality 
following surgical intervention. He also feels that 
roentgen therapy has fallen short of its expectancy. 
His personal experience is in agreement with ihose 
of other men who have either combined surgery 
with radium or radium alone. He prefers to use 
radium according to the method described by 
Handley, (S. G. & O., 45:721, Dec., 1927) of Lon- 
don, who advocates the postoperative use of radium 
as a means of preventing recurrences in the glands 
which lie along the course of the internal mam- 
mary artery. Handley pointed out that “recurrences 
rarely takes place, after the radical operation, in the 
axillary glands and skin, but occurs in the supra- 
clavicular and internal mammary glands before gen- 
eral dissemination. Since adopting routine radiation 
he has reduced his mortality by 25 per cent. The 
author states that he has essentially followed 
Handley’s method but has used 12.5 milligram un- 
screened radium needles, leaving them in for 24 
hours. This gives a total usage of 1200 milligram 
hours. He offers the following conclusions: 


“In a critical review of 24 cases, 12 of which 
were treated by operation alone, and an equal num- 
ber in which the postoperative radium was em- 
ployed, I am convinced that the cases treated with 
radium have given distinctly better results. All cases 
were in the operable group, most of them with 


‘axillary involvement. There were none in the very 


early favorable group and none in the hopeless 
advanced group. All were proven carcinoma cases 
by microscopic examination. Of the 12 cases treated 
by radical operation, and, with the exception of two, 
by postoperative x-ray, only four lived more tlian 
three years; of. these one lived five years, one four 
years and seven months and one lived seven years. 
All had recurrences. Of the twelve cases treated 
postoperatively with radium, seven are living and 
well three or more years after operation. In five 
of these, there have been no recurrences. One lived 
for five years without recurrence and then de- 
veloped a recurrence in the manubrium after a 
severe blow upon the chest. One recurred in the 
axillary glands. These were removed by secondary 
operation and radium again applied to the axillary 
region. The patient is living three years after the 
original operation, with no recurrence since the sec- 
ond operation.” 


Radiothermic Treatment of General Paralysis. 
Hinsie and Carpenter. 


Psychiat. Quat., 5:215, 1931. 


The author’s present a preliminary report of their 
findings in the radiothermic treatment of 17 cases of 
general paralysis, Eleven of these cases have left 
the hospital definitely improved, 5 are still in the 
hospital, having but recently completed ‘heir treat- 
ment, and 1 case is dead, having died shortly after 
the course of treatment started. The plan of ap- 


proach was to produce the temperature curves of 
inoculated malaria in a series of patients with gen- 
eral paralysis. If these conditions were met, it was 
considered that there might then be more or less 
suitable control material by which the efficacy of 
radiothermic treatment might be computed. All pa- 
tients were adults. Each was given treatment con- 
sisting of 70 hours of temperature. They noted the 
following facts: (1) The treatment was tolerated 
well; (2) the agent that induces the temperature 
rise is under immediate control; (3) the tempera- 
ture rise may be gauged to meet the cardio-vascular- 
nephritic capacity of the patient; (4) the patients 
usually show improvement while they are under- 
going treatment; (5) there is a loss of 5 to 10 
pounds of weight, which is promptly regained upon 
termination of the treatment; (6) there is a mild 
anemia, a reduction of hemoglobin, an increase of 
the polymorphonuclear cells, and the spinal cell 
count is reduced during the treatment —all swing- 
ing within normal limits upon termination of the 
treatments; (7) the blood solids and chlorids all 
remain within normal limits during the therapy; 
(8) the blood sugar tends to rise slightly during the 
radiothermic course. Concerning the Wassermann 
findings in the blood and spinal fluid, the authors 
make no note — stating that it is too early to form 
any opinion as yet, concerning this phase of their 
work -—- Am. Jour. Med. Sc., (Feb.) 1932. 


The Treatment of Cancer of the Lip by Electro- 
coagulation and Irradiation. G. E. Pfahler and 
J. H. Vastine. 


Journ, A. M. A., 98:32, Jan. 2, 1932. 


The paper is a review of 253 cases covering a 
period from 1902 to 1930 inclusive. Nearly all these 
cases occurred on the lower lip and in smokers, 
and repeated small traumatism is encountered in 
most of the histories. The two main forms are 
described: the papillary form, which is slow grow- 
ing, and invades the deeper tissues and lymph nodes 
relatively late; and the ulcerating infiltrating type, 
which metastasizes early. Early in the disease the 
two types are nearly alike and it is in this stage 
that treatment should be instituted. The public 
should be taught that when one notices a change 
on the lip indicated by crusts, scales, fissures, “fever 
blisters,” or a warty growth that does not heal 
within two weeks his physician should be consulted. 
There should be no deaths from cancer of the lip. 


Of recent years the authors do routine biopsies 
for scientific records, but treat all suspicious 
cases at once without waiting the result of mic- 
roscopic examination. The technic of electrocoagu- 
lation is described, and» following this x-ray therapy 
is given over the lip and chin, and in the sub- 
mental and submaxillary regions. In some cases 
radium also was used. 


The results obtained are quite remarkable. In 
all primary cases, even when there were palpable 
lymph nodes, there has been 95.5 per cent of re- 
coveries. In recurrent cases 71 per cent have re- 
covered. Of all cases (179) that were treated more 
than five years ago, 85.5 per cent have recovered. 
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AN UNEXCELLED APPARATUS 
COLONIC THERAPY 


THE SCHELLBERG 
(Model “A” shown) 


Characteristic features (1) 3 percolators with 
individual electric heating units (2) Gadget, 
hydraulic device, indicates flow of solutions and 
muscular tone of the intestines (3) Accelerator 
(2-way valve), has syphonic action that permits 
— removal of gas and residue (4) Cecum 
ube with depressed eyes and “Schellpoint” for 
application of medicated solutions, particularly 
to the cecal area (5) Drainage bowls with sewer 
connection (6) Sanitary flushing hose provides 
easy means for cleaning bowls. 

Models for office, hospital, and home use in a 
wide and attractive price range. 


Send for authoritative reprints and illustrated catalog. 


Schellberg Manufacturing Corporation 
172 Chambers Street NEW YORK CITY 


PHYSICAL THERAPEUTICS 


Incorporating 


THE AMERICAN JOURNAL OF 
ELECTROTHERAPEUTICS 


RADIOLOGY 
Established 1881 


OWNED AND PUBLISHED BY 


The American 
Electrotherapeutic Association 
With the following Editorial Board: 
Mary L. H. Arnold Snow, M.D., 
Editor in Chief 
C. C. Vinton, M.D., Managing Editor 
Frederic deKraft, M.D. 

Byron Sprague Price, M.D. 
Herman G. Wahlig, M.D. 
W. S. Russell, M.D. 


Business Manager 


A SPECIAL JOURNAL 
for Every Specialty 
Designed to meet the needs 
of modern practice 
Office of the Business Manager 


241-02 South Conduit Blvd. 
Rosedale — Long Island 


GROVER’S NEW 


High Frequency 


Practice 


THE SOVEREIGN ACHIEVEMENT IN 
AdVYUAHL TVOISAHd WIVEY AHL 


600 Pages, 6x9 in. 140 Illustrations. 


REWRITTEN FROM COVER TO COVER, contains 
the last word in treatment, and is illustrated by 
many full-page halftones, which demonstrate the 
author's technic. 


THE HIGH FREQUENCY MACHINE—“Essentials 
of a Good Machine and How to Choose,” a new 
chapter, invaluable to those who are about to 
purchase equipment. Price, post-paid to any part 
of the world, $7.50 Send post-card for Prospectus. 


THE ELECTRON PRESS 
204 B. M. A. Blidg., Kansas City, Mo. 


Pacific Coast Office, 4607 Melrose Ave., 
LOS ANGELES, CALIF. 


Send for our Select List of Fifty New and Important Books 
on Various Subjects. 


LO ERG, GE 
PRICE $7.50 
— 
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| 
| 
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PHYSICAL THERAPY 


IN DISEASES OF THE 


EYE, EAR, NOSE and THROAT 


Cloth, 8 vo., 
307 pages. 


“The whole Spirit of the book is temperate 
and scientific.” 


A. R. HOLLENDER, M.D. 


Attending Otolaryngologist, 
American Hospital of Chicago; 


AND 
M. H. COTTLE, M.D. 


Attending Otolaryngologist, 
Illinois Masonic Hospital, Chicago. 


Sa» 


THE MACMILLAN COMPANY 
Publishers 
NEW YORK 
BOSTON CHICAGO SAN FRANCISCO 
DALLAS ATLANTA 


3-YEAR GUARANTEE 


There are 17 Reasons AN 
why “GLOLITE” * QUTSTANDING 997° 


Combination Infra-red— 


Luminous Ray Lamps . 
excel. 


FREE WITH EACH LAMP 
“UNIVERSAL” Technique Guide, Funda- 


mental, Scientific — lists indications and con- 
traindications, tells when, where, how long, 
how often and at what distance to treat. 


VALUE 
AT, 


A chromium plated lamp, with ball bearing — rubber 
tired casters, self-locking adjustment, and other features 
found only in lamps selling at several times its price. 


A 660 watt generator which gives as much penetra- 
tion as a 1200 watt generator. 


A generator which builds up in 30 seconds instead of 
5 to 7 minutes. 


A lamp which gives as much usable energy as you 
want with one-half of the electricity ordinarily used. 


~ PAUL E. JOHNSON, Chicago, U. S. A. 
6745 Langley Ave. 
Send “GLOLITE”’ literature. 
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'‘ No obligation, of course! 


Write for 
complete literature. 


BRITESUN, INC. 


all the artificial 
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Are Sethe nea 
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S 
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3735-39 Belmont Ave. 
CHICAGO 


ON 


Read What These Physicians Say 


Best Salve We Ever Tried. 

“We have been using Mecca Compound for over 
six years and like it better than any salve we 
have ever tried. It is soothing, and restoration is 
rapid under its application.” — (Signed) Lydia 
oe. Supt., Dr. Nichols’ Sanitorium, Savannah, 


Uniform Satisfaction. 

“Il am glad to say my experience with your 
Mecca Compound has been one of uniform satis- 
faction.” — (Signed) W. John Harris, M.D., St. 
Louis, Mo. 


Cannot Buy Anything Better. 

“Il can say that Mecca Compound is one of the 
best dressings for a burn or scald that | have 
ever seen.” — (Signed) Dr. A. O. Wyland, Under- 
wood, lowa. 


For BURNS—SCALDS 


SUNBURN—IRRITATIONS 


Compound Ointment is radically dif- 
ferent from all other like preparations. Its 
remarkable soothing quality is evident immedi- 
ately upon application to a burned or irritated 
surface. It may be used successfully on the ten- 
derest skin, and results from its use are always 
a source of great satisfaction to the physician as 
well as the patient. It is a product of many years 
experiment by A. D. Foster, a chemist formerly 
associated with Professor Gustave Bode, an out- 
standing figure in his profession. 


SAMPLE FREE 


|THE FOSTER-DACK CO., 
| 3148 Cottage Grove Avenue, Chicago, Ill. 
Please send me a free sample and full information regarding 


your Mecca Compound. It is understood that sending this 
coupon involves no obligation on my part. 
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